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"W  &  B"  MachlniiCi' 
Knife  Mandic  Wrench 

WILLIAMS'  SUPERIOR  WRENCHES 

include  a  greater  variety  of  styles  and 
sizes  than  any  other  line  made: 
Screw  Wrenches  -  3  models,  7  sizes, 
"Bull  Dog"  Wrenches  -  5  styles  17  sizes, 
Chain  Pipe  Wrenchs  -  3  kinds,  8  sizes, 
Drop-Forged  Wrenches  -  40  standard 
patterns  in  nearly  1000  sizes. 

Vour  dealer  will  serve  you:  Wrench  Boole   on    request. 

J.  H.  WILLIAMS  &  CO. 

"The  Wrench  People" 
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BROOKLYN 

191  Richardi  St 


BUFFALO 
191  Vulcan  St. 
St.  Catharines.  Ontario 


CHICAGO 
1191  W.I  20th  St. 


Ithaca  Well  Drills 


FOR 


BLAST  HOLE  DRILLING 

AS  WELL  AS 

General  Drilling 
Work 

WILLIAMS  BROTHERS 


ITHACA,  N.  Y. 


INDUSTRIAL   BUILUKNGS    SHOULD    BE    WELL 
LIGHTED. 

From  the  employer's  viewpoint,  the  big  difference 
between  men  who  worl<  out  of  doors  and  those  who  per- 
form tasks  inside  the  building,  is  the  factor  of  light.  Day- 
light furnishes  sufficient  'llumination  outside  during  il.o 
daytime  working  hours  for  men  to  pursue  their  tapks 
efficiently  and  safe'.y.  But  the  proposition  of  gel:  ' 
enough  daylight  into  the  interior  of  industrial  buildings, 
requires  some  thought. 

It  is  not  a  difficult  problem  by  any  means,  and  any 
employer  can  take  advantage  of  daylight  and  utilize  it  fir 
lighting  his  building  during  the  daytime,  if  he  desires.  I'. 
is  an  exce'lent  light,  especially  suitable  for  the  eyes, 
ducing  eye  strain  and  eye  weariness  to  a  minimum,  :;!  i 
has  the  g.'-eat  economic  advantage  of  costing  nothing. 

To  utilize  daylight  to  the  utmost,  we  must  first  pro- 
vide means  for  allowing  daylight  rays  to  enter  the  intc!  r 
of  buildings  in  sufficient  quantity — namely,  proper  ii:.iJ 
adequate  windows  and  skylights.  Many  excellent  instances 
of  buildings  designed  with  a  due  regard  to  the  importance 
of  daylight  lighting  can  now  te  seen  in  ::iany  of  our  in- 
dustrial cities.  Such  buildings  preser.t  the  appearand  i 
being  practically  all  windows — "window  walled,"  as  i.li  ■., 
are  termed — and  this  type  of  daylight  construction  is 
coming  rapidly  into  favor,  because  it  constitutes  a  more 
healthy  building  for  large  numbers  of  employes,  both 
from  the  lighting  and  ventilation  standpoints. 

Among  those  who  have  constructed  this  type  of  mod- 
ern industrial  building  may  be  mentioned:  The  Shredded 
Wheat  Co.,  Gillette  Safety  Razor  Co.,  Lyon  &  Healy  Piano 
Co.,  H.  J.  Heinz  Co.,  Corona  Typewriter  Co.,  Skinners 
Macaroni  Co.,  Grape  Juice  Co.,  Dodge  Bros.,  Nelson  Valve 
Co.,  Piston  Ring  Co.,  Remington  Arms  Co.,  an.J  a  ureat 
many  others. 

The  Larkin  Co.,  Philadelphia,  has  erected  a  building 
almost  entirely  glass,  85'"^  being  windows,  and  the  Loo  iiis 
Breaker,  operated  by  the  D.  L.  &  W.  R.  R.  Co.,  Na.iticoke, 
Pa.,  is  literally  a  glass  house,  being  93. S^^  of  glass.  The 
new  buildings  of  the  Winchester  Repeating  Arms  To. 
have  an  average  glass  area  of  58%. 

An  investigation  covering  18  buildings  constructed  by 
the  Aberthaw  Const.  Co.,  Boston,  shows  that  the  average 
window  area  is  57.5^r. 

These  figures  indicate  how  important  the  subject  of 
lighting  is  now  considered  by  employers  of  inlustrial 
labor,  and  how  well  the  idea  has  been  carried  out  by  the 
architects  and  engineers,  in  order  that  all  parts  of  a  build- 
ing may  receive  sufficient  daylight.  But,  in  addition  to 
providing  ample  window  space,  there  is  anothei-  factor 
which  is  equally  important,  and  that  is,  equipping  the 
windows  with  the  proper  glass. 

The  bright  direct  rays  of  the  s;m  should  not  be  per- 
mitted to  strike  the  eye,  and  we  must  provide  a  means  for 
reducing  the  glare  to  rays  which  will  not  be  too  bright 
This  is  accomplished  by  glass  especiaMy  manufactured  for 
industrial  windows,  known  as  Factrolite.  This  glass  pos- 
sesses the  property  of  breaking  up  the  intense  rays  of  the 
sun  and  diffusing  the  light  into  the  interior  of  the  build- 
ing in  proper  portions,  solving  the  problem  of  sun  glare. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Factrolited." 

MISSISSIPPI     WIRE    GLASS     CO^ 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicagti, 

No.    ■ 
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EDITORIALS 


The  Value  of 
Technical  Writing 
to  the  Engineer 

It  is  a  common  saying  that 
a  college  degree  is  only  the 
start  of  one's  education,  yet 
how  few  there  are  who 
really  go  into  their  advance 
study  with  a  real  idea  of 
learning!  The  important 
points  in  our  undergraduate 
training  are  emphasized  by 
written  reports,  quizzes,  or 
essays;  but  the  valuable  les- 
sons of  experience  are  not 
thus  pointed  out  and  it  is  up 
to  the  individual  to  select 
the  most  essential  parts  and 
•emphasize  them  for  himself. 
And  there  is  no  better  way 
of  accomplishing  this  than 
to  express  these  lessons  in 
some  form  of  technical  writ- 
ing. It  can  be  done  either 
by    gathering    together    all 

information  possible  and  writing  a  textbook  on  the 
subject,  or  by  isolating  and  describing  separate 
points  of  interest  in  articles  of  various  length  for 
technical  publications. 

It  is  this  latter  form  of  writing  that  comes  easiest 
to  most  engineers,  and  is,  in  many  respects,  the 
more  valuable  of  the  two  types.  It  must  almost 
without  exception  precede  the  preparation  of  a 
suitable  textbook.  Furthermore,  in  itself,  it  con- 
stitutes the  best  "textbook",  and  almost  the  only 
!xt,  to  which  one  has  ready  access  after  gradua- 
on.  Articles  appearing  in  technical  periodicals 
are  usually  more  or  less  narrative  in  form,  intro- 
ducing numerous  illustrative  examples  familiar  to 
the  author  and  often  following  closely  the  form  of 
a  report.  This  is  the  form  of  writing  with  which 
engineers  are  most  familiar  and  even  in  first  at- 
tempts there  is  little  difficulty  in  producing  clear 
and  conclusive  articles.  This  form  of  writing, 
moreover,  is  the  most  desirable  from  the  point  of 
view  of  the  readers  of  technical  literature  who  want 


Should  the  Teacher  En= 

gage  in  the  Active 

Practice  of  His 

Profession? 

What  Is  YOUR  Opinion? 

The  "Cornell  Civil  Engineer" 
is  publishing  short  discussions  of 
this  subject  giving  the  opinions 
of  both  the  practicing  engineer 
and  the  professor;  we  have  also 
ventured  to  express  editorially 
the  viewpoint  of  the  student.  It 
is  a  subject  which  has  not  re- 
ceived much  attention  but  which, 
nevertheless,  is  of  interest  to  prac- 
tically every  man  in  the  profes- 
sion. We  should  be  pleased  to 
print  any  further  opinions  which 
our  readers  may  wish  to  express. 


sti 


their  "text"  concise  and  to 
the  point. 

There  is  another  view 
which  is  often  taken  and 
which  certainly  cannot  be 
overlooked,  viz.,  that  writ- 
ing for  any  worthy  peri- 
odical is  by  far  the  best  and 
cheapest  form  of  advertis- 
ing. The  author's  name  is 
placed  before  the  engineer- 
ing public  in  a  position  of 
prominence  and  authority, 
and  in  a  way  that  shows  he 
is  interested  in  his  work  and 
the  work  of  his  profession. 
His  article  itself  tells  others 
something  of  what  he  has 
done  and  of  what  he  has 
learned.  This  is,  perhaps, 
a  mercenary  point  of  view 
to  take  but  it  is  a  very 
prevalent  one  and  as  such 
must  needs  be  recognized. 
A  much  more  desirable  point  of  view  to  take  is 
to  consider  the  advantages  of  mind  training  which 
the  author  derives  from  preparing  his  article.  If 
he  is  describing  a  method  of  construction  or  a  new 
type  of  design,  he  must  do  it  in  the  clearest  possi- 
ble maimer,  which  means  that  he  must  be  absolutely 
clear  about  it  in  his  own  mind.  If  there  are  any 
points  which  are  the  least  bit  uncertain  he  must 
study  them  until  they  are  not  only  clear  to  himself 
but  also  clear  enough  to  be  explained  to  others. 
All  of  the  article  must  be  clear  and  logical  and  it  is 
probable  that  in  its  preparation  lessons  will  be 
learned  that  will  facilitate  ease  in  talking  as  well 
as  writing.  Yet,  everyone  should  be  qualified  to 
engage  in  this  sort  of  writing,  for  there  is  no  one 
who  would  admit,  after  even  a  single  year  in  his 
profession,  that  he  has  learned  nothing  of  interest 
and  value  which  is  not  already  known  by  the 
majority  of  his  profession.  Such  a  person  would 
entirely  lack  the  very  necessary  power  of  observa- 
tion. 
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Let's  put  some  real  pep  into  it  this 
The  C.  E.  year   and   make   the   C.   E,   Honor 

Honor  System..     System  a  real,  live,  24  hours-a-day. 

idea  which  will  fulfill  its  aims  com- 
pletely and  without  the  aid  of  any  artificial  stimu- 
lants. Every  year  one  scheme  after  another  is  tried 
in  an  effort  to  make  the  system  more  effective,  and 
yet  they  are  all  discarded  after  a  few  month's  trial. 
It's  perfectly  natural  that  they  should  be  discarded, 
because  they  have  all  been  merely  surface  treat- 
ments that  do  not  ever  pretend  to  correct  the 
cause.  The  reason  that  the  Honor  System,  as  it  is, 
does  not  succeed  any  better  than  it  does,  is  because 
there  is  not  enoufrh  college  spirit  back  of  it;  get  thfl 
college  really  interested  in  having  a  successful  sys- 
tem and  you  will  automatically  have  it.  Until  then 
all  the  forceful  measures  in  the  world  will  not  have 
more  than  a  temporarx'  success. 


The  extreme!}'  inadequate  sal- 
Faculty  Members  aries,  which  have  been  preval- 
in  Active  Practice,     ent  in  the  teaching  profession 

of  late  years,  have  caused 
large  numbers  of  engineering  teachers  to  supple- 
ment their  income  by  engaging  in  active  practice 
outside  of,  and  in  addition  to,  their  teaching.  In 
some  eases  this  has  been  carried  to  the  extreme 
where  more  than  half  of  the  teacher's  time  is  spent 
outside  the  University;  with  others  however,  this 
outside  work  has  been  confined  almost  entirely  to 
the  vacation  periods  with  practically  no  interference 
with  his  work  as  a  teacher.  In  the  latter  case  there 
can  be  little  question  but  that  great  benefit  is  de- 
rived by  the  teacher,  by  the  student,  and  by  the  Uni- 
versity. Every  student  is  far  more  interested  and 
impres.sed  with  the  work  being  discussed,  if  the 
teacher  can  and  will  illustrate  the  various  points 
with  examples  from  his  own  practical  experience. 
Fortunately,  it  is  this  condition  which  exi.sts  at  Cor- 
nell and,  therefore,  it  will  be  found  that  Cornell  stu- 
dents have  mostly  praise  for  the  teacher  doing  out- 
side work.  On  the  other  hand,  the  teacher  that 
shirks  his  University  work,  in  order  to  practice  in 
other  fields  for  his  personal  gain,  deserves  nothing 
but  condemnation  and  censure. 


Some   of  the   chief  factors 
la  It  Necessary  which    are    encountered    in 

to  Have  publishing    the    CORNELL 

Alumni  Co-operation?  CIVIL  ENGINEER  are  pri- 
marily of  interest  to  our 
alumni.  First,  most  of  our  articles  are  written  by 
Cornell  men.  It  is  our  desire  to  keep  it  so,  for  the 
CIVIL  ENGINEER  is  essentially  a  Cornell  publica- 
tion edited  by  Cornellians  and  for  Cornell  Engineeis 
wherever  thej'  may  be. 


Second,  it  is  the  only  student  publication  that  will 
inform  you  directly  of  the  activities  of  the  College 
of  Civil  Engineering.  This  should  be  of  special  in- 
terest during  this  present  period  when  the  long- 
talked-of  combination  with  Sibley  is  being  complet- 
ed. Thus  far,  this  has  affected  only  this  year's 
freshmen,  but  what  will  be  the  effect  when  the  Class 
of  1924  really  takes  up  its  work  as  an  integral  part 
of  the  College  of  Civil  Engineering.  We  want  to 
have  the  .solid  support  of  our  alumni  to  set  before 
them  as  an  example ;  if  you  know  any  who  are  not 
subscribers,  get  their  subscription  to-day.  Why 
can't  we  have  our  alumni  100%  sub.scribers T 

Third,  we  are  trying  to  improve  the  publication 
wherever  we  can,  but  we  find  it  rather  difficult  to 
put  ourselves  in  your  position  and  view  the  periodi- 
cal from  your  standpoint.  How  much  easier  it 
would  be  if  you  would  only  send  in  suggestions  for 
us  to  carry  out? 

Fourth,  and  ju.st  as  important  as  the  others,  is 
advertising.  We  must  look  to  our  advertising  de- 
partment each  year  to  take  care  of  a  large  part  of 
our  expense  which,  this  year,  is  double  what  it  ever 
has  been.  Here  again  we  find  it  difficult,  without 
the  co-operation  of  our  alumni,  to  get  advertise- 
ments which  will  bring  results  to  us  as  well  as  to 
our  advertisers.  We  have  space  set  aside  for  Pro- 
fessional Cards  and  we  are  hoping  to '  receive  an 
over-suppl}'  of  requests  for  that  space.  Let  us  all 
work  together  and  make  this  year  a  prosperous  and 
successful  one  in  ever}'  respect. 


What  is  meant  by  College  Spirit  1  To  nearly  every- 
What  is  meant  by  College  Spirit?  To 
College  nearly  everyone  it  means  something,  but 
Spirit.  each  one  interprets  the  term  for  himself. 
In  the  College  of  Civil  Engineering  we 
can  appreciate  the  term  possibly  better  than  the 
students  of  any  other  college  can,  for  here  we  have 
close  contact  between  the  faculty  and  students. 
Our  alumni  also  keep  in  touch  with  Lincoln  Hall 
and  the  Cornell  Society  of  Civil  Engineers  in  New 
York  is  the  only  society  of  its  kind  formed  by  Cor- 
nell men.  This  feeling  for  Lincoln  Hall  has  been 
fostered  in  the  past  by  the  meetings  of  the  Associa- 
tion of  Civil  Engineers.  This  organization  included 
faculty  and  stiidents  among  its  members  and  was 
instrumental  in  causing  a  comradely  spirit  to  spring 
up.  In  the  past  few  years,  however,  the  Association 
has  not  been  very  active  and  now  is  practically 
dead.  If  C.  E.  Spirit  means  anything  and  if  the 
intimacy  between  alumni,  professors  and  students 
is  to  continue  in  the  future,  it  must  be  revived. 
On  the  revival  of  the  Association  depends  the  future 
of  the  Honor  System,  the  future  of  our  part  in  inter- 
college  spirit.    Let's  start  the  Association. 


THE  BAR  COMPANY  IN  REINFORCED  CONCRETE 

CONSTRUCTION 

Purpose  of  Bar  Companies  and  Reasons  for  Their  Proiiiinence— Estimate  of  Quantity  and  Cost — Structural 
Desi{?n — Standardization  of  Concrete  Construction — Experience  Offered  Builders. 
By  WILLIAM  M.  RE(;K,  C.  E.  '14 


The  large  bar  companies  of  today  occupy  a  posi- 
tion in  the  reinforced  concrete  industry  similar  to 
that  held  by  the  so-called  bridge  companies  in  the 
structural  steel  trade.  They  do  not  furnish  all  the 
materials  which  go  to  make  up  the  finished  struc- 
ture ;  but  as  the  sizes  of  the  mem,bers  are  dependent 
in  part  on  the  amount  and  placement  of  the  steel 
reinforcing  these  companies  have  been  compelled  to 
assume  this  designing  work.  They  employ  large 
forces  of  engineers  and  draftsmen  to  design  or  re- 
design concrete  frames  in  order  to  sell  their  product, 
the  bars,  and  safely  and  intelligently  handle  this 
more  or  less  new  feature  of  structural  engineering. 

The  present  popularity  of  reinforced  eoncrete  is 
due,  in  part  at  least,  to  the  above  mentioned  com- 
panies. At  first  long  campaigns  of  education  among 
engineers  and  architects  were  conducted  to  show 
the  possibilities  of  reinforced  concrete  for  building 
construction  purposes.  These  possibilities  were 
soon  recognized  because  of  the  reduction  in  cost  and 
the  fire-proofing  qualities  of  the  structures.  The 
demand  grew  and  with  it  competition  in  the  trade. 
This  led  to  extensive  studies  which  were  carried  on 
by  the  engineers  of  the  companies  for  its  more 
economical  use  in  every  type  of  structure.  There 
resulted  some  very  efficient,  fireproof,  and  novel 
features  of  treating  the  framing  of  buildings,  par- 
ticularly. Among  these  might  be  mentioned  the  de- 
velopments in  flat-slab,  or  girderle.ss  floors,  long- 
span  construction  for  public  buildings  with  light 
loads,  combinations  of  structural  steel  and  concrete, 
eoncrete  road  reinforcing,  and  others. 

With  the  price  of  steel,  in  common,  with  every- 
thing today,  continually  ri.sing  the  engineers  of 
these  companies  are  always  on  the  search  for  new 
methods  of  cutting  down  the  steel  required  for  any 
given  structure,  without  departing  from  funda- 
mental theories.  The  demand  for  bars  at  the  present 
time  is  greatly  in  excess  Qf  the  supply  or  as  the 
saying  goes,  "It  is  a  sellers'  market."  The  un- 
dreamed of  use  to  which  concrete  is  put  is  largely 
responsible  for  this.  It  is  now  used  in  structures 
of  every  description.  Requests  for  steel  figures  have 
passed  through  this  office  the  past  year  on  such 
widely  diversified  propositions  as  factory  buildings, 
churches,  retaining  walls,  culverts,  bridges,  garages, 
fence-posts,  prisons,  and  other  miscellaneous  struc- 
tures. We  are  inland  and  as  yet  have  not  been 
asked  to  figure  on  ships;  but  when  traffic  increases 
on  the  Barge  Canal  (Erie  Canal)  we  will  no  doubt 
be    furnishing    steel    for    and    designing    eoncrete 


barges.  Who  will  dare  say  to  what  use  reinforced 
concrete  will  not  be  put  in  the  future?  Only  a  short 
time  ago  a  sketch  came  in  showing  a  reinforced 
concrete  bath-tub,  and  I  understand  it  has  by  this 
time  been  built. 

One  can  readily  see  that  in  an  office  of  a  rein- 
forcing bar  company  more  than  in  any  other  known 
place,  the  development  of  concrete  construction  is 
followed  closely  and  an  opportunity  given  to  see 
its  use.  The  practices  of  these  companies  have  be- 
come standardized  in  some  respects.  They  now  oc- 
cupy a  position  of  more  or  less  authority,  in  that, 
what  they  do  is  usually  recognized  as  good  prac- 
tice. As  sub-contractors  furnishing  steel  they  come 
in  very  close  contact  with  construction  problems 
and  possibilities.  As  structural  designers  for  archi- 
tects and  engineers  they  must  also  get  the  owner's 
point  of  view.  Finally,  for  themselves,  they  must 
know  the  most  economical  methods  of  ordering  and 
handling  steel  through  the  mills  and  their  ware- 
houses. For  all  of  these  reasons  their  designs  are 
the  most  economical  to  be  obtained.  The  competi- 
tion and  shortage  of  steel  keep  their  product,  the 
steel,  to  a  minimum. 

The  work  of  an  engineer,  or  sales  engineer,  in 
an  office  of  a  bar  company  is  varied  and  interesting' 
for  there  are  several  sides  to  his  position.  It  in- 
volves the  preparation  of  estimates  of  tonnage  re- 
quirements, and  occasionally  the  furnishing  of  con- 
crete yardage  quantities,  though  the  latter  is  done 
very  little  these  days;  from  the  tonnage  figures  the 
setting  of  the  steel  price  for  the  contract;  the  de- 
signing of  those  structures  which  show  only  the 
beam  and  column  sizes,  and  these  very  often  rather 
obscurely;  the  layout  and  detailing  of  erection 
drawings;  the  preparation  of  bills  of  material,  sub- 
mitting bending  and  fabricating  details  to  the  shop; 
and  .scheduling-  the  deliveries  of  steel  to  the  job. 
This  last  is  a  task  in  itself  with  the  present  condi- 
tion of  the  railroads  and  labor  market.  One  is  very 
often  called  upon  to  go  out  on  the  job  and  inspect 
it  or  instruct  the  steel  men  how  to  properly  place 
the  reinforcing.  Although  these  latter  are  gen- 
erally supposed  to  be  skilled  in  their  trade  their 
experience  is  quite  frequently  very  limited. 

It  will  be  impossible  in  this  article  to  go  into  any 
or  all  of  these  above  mentioned  sides  of  the  work  in 
any  great  detail.  Estimating  and  designing  are 
without  doubt  the  most  important  from  the  point 
of  view  of  time  spent  on  them. 

It   is   estimating,   perliaps,    which    calls    for    the 
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widest  resourcefulness,  as  usually  several  competi- 
tive figures  will  be  submitted  on  any  one  job  oi 
considerable  size.  The  common  types  of  jobs  eoni- 
ing  in  for  a  figure  are  those  which  consist  of  an 
architect's  plan,  elevation,  and  section  with  the 
framing  indicated  in  part  or  not  at  all.  These  first 
must  be  designed  or  framed  as  it  will  be  necessary 
to  indicate  to  the  contractor  the  concrete  sizes,  so 
that  he  may  arrive  at  the  concrete  yardage.  The 
principal  framing  is  laid  out  and  the  steel  taken  of? 
for  the  footings,  beams,  and  slabs.  Of  course  it  is 
impossible  to  go  into  each  small  part  thoroughly  as 
the  time  given  for  getting  out  a  figure  is  generally 
very  limited.  The  main  members  are  designed  and, 
after  a  little  experience,  the  .small  parts  can  be  ap- 
proximated very  closely.  All  the  steel  is  listed  bar 
by  bar,  assorted  later  into  size  and  length,  not?s 
being  made  on  the  type  of  bending.  The  usual 
method  is  to  list  each  member  or  group  of  members 
individually  for  columns,  footings,  and  beams.  Slab 
and  wall  steel  is  taken  off  at  a  pound  per  square 
foot  basis,  allowance  being  made  for  laps.  Finally, 
the  steel  is  summarized  as  to  size  of  bar,  weight  of 
bent  material  with  the  type  of  bend,  and  spirals 
separate.  Another  method  is  to  applj'  a  pound  rate 
per  square  foot  or  cubic  foot  of  structure  which  rate 
is  dependent  upon  the  type  of  building  and  loading 
and  a  certain  percentage  of  the  material  considered 
bent.  This,  at  best,  is  very  vuisatisfactory  and  is 
only  used  when  very  great  haste  is  demanded.  In 
fact  it  is  very  often  better  not  to  submit  a  quotation 
at  all,  for  the  variation  of  this  rate  is  considerable 
even  in  structures  of  the  same  class. 

All  the  quantities  being  assembled,  the  next  step 
is  to  price  the  job.  This  is  made  up  of  several 
items.  To  the  tonnage  is  applied  the  base  rate  of 
the  steel  and  the  freight  charge  per  cwt.  All  sizes 
under  %  inch  round  have  a  size  extra  applied  to 
them,  which  varies  from  $.50  per  cwt.  for  Vt  inch  to 
$.05  per  cwt.  for  %  inch.  The  sum  of  these  exten- 
sions gives  the  tonnage  price.  To  this  is  added  the 
cost  for  bending  and  here,  too,  several  prices  apply. 
The  cost  is  so  much  per  ton,  with  the  price  of  trussed 
or  beam  bars  less  than  half  that  applied  to  stirrups 
and  column  hoops.  Spirals,  being  wire,  take  a  spe- 
cial price  from  that  of  bars  and  are  considered 
separately,  either  assembled  .or  otherwise.  In  the 
case  in  mind,  design  and  erection  drawings  will  be 
required  and  this  is  no  little  cost  in  itself.  The 
price  of  this  is  purely  an  engineering  charge  and  is 
apiilied  at  either  so  much  per  ton  or  roughly  figured 
on  the  time  required  to  prepare  the  necessary  de- 
signs and  drawings.  Finallj',  an  overage  charge  is 
added  to  cover  unforeseen  contingencies  which  al- 
ways occur  before  any  piece  of  work  is  completed. 
It  is  figured  as  a  percentage  of  the  charges  listed 
before,  and  is  dependent  upon  the  type  of  building, 
location,  contractor,  iiiid  judgment  of  the  esti- 
mator. 


This  task  of  estimating  is  somewhat  simplified  by 
sjjecial  forms  for  the  various  operations  which  enter 
into  the  figure  and  greatly  by  the  use  of  calculating 
machines,  including  our  old  standbj-,  the  slide-rule, 
for  rough  cross  checks.  Each  estimator  will  also 
acquire  special  short  cuts  in  the  various  parts  which 
seem  to  be  better  suited  to  his  method  of  working 
and  with  which  another  would  go  all  astray.  If 
they  arrive  at  the  desired  result  that  is  the  point 
to  be  looked  at. 

Practically  every  contract  that  comes  into  the 
office  for  which  steel  is  required  demands  some 
designing.  Some  buildings  we  will  have  to  de- 
sign completely  from  footings  to  roof,  while  others 
involve  only  a  substitution  of  sizes,  by  furnishing 
ecpiivalent  steel  areas.  This  latter  cla.ss  of  work  is 
po.ssible  in  two  cases.  The  original  designer  had 
shown  bars  of  sizes  not  standard  such  as  9/16  inch  or 
7/16  inch,  or  called  for  a  wide  number  of  sizes  where 
the  same  strength  could  be  obtained  more  efficiently 
by  limiting  them.  Also  the  warehouse  stock  sizes 
must  be  used  these  days,  as  mill  shipments  are  next 
to  impossible  to  obtain  and  deliveries  even  worse. 

In  designing,  no  hard  and  fast  rules  can  be  laid 
down  for  stresses.  The  working  stresses  for  con- 
crete and  steel  vary  for  different  localities,  engi- 
neer's specifications,  and  class  of  contractors  erect- 
ing the  job.  In  the  larger  cities  the  building  de- 
partments have  set  stresses  by  code  and  ordinance, 
which  must  be,  and  are,  followed.  Architects  and 
engineers  will  specify,  without  the  best  judgment 
sometimes,  the  stresses  to  be  used,  while  if  the  de- 
sign originates  with  us  and  the  contractor's  organ- 
ization is  not  deemed  sufficiently  experienced  in 
concrete  erection,  lower  stresses  would  be  used  than 
for  the  more  experienced.  Some  designers  fail  to 
realize  that  there  are  on  the  market  three  grades 
of  steel,  namely,  structural,  intermediate  and  hard. 
Each  of  these  varies  in  carbon  content,  ultimate 
tensile  strength,  and  hence  safe  working  stress. 
The  hard  grade  steel  can  safely  be  stressed  about 
25%  above  that  used  for  structural  grade,  although 
this  is  not  as  easily  bent  in  the  field.  It  is  used  to  a 
considerable  extent  in  the  middle  West  around  Chi- 
cago. Intermediate  grade  is  the  popular  kind  in 
this  section  of  the  country  and  is  the  most  available 
at  present. 

In  the  detail  of  design  the  usual  formulas  for 
bending,  shear,  bond,  and  diagonal  tension  are  cm- 
ployed,  although  the.se  are  simplified  somewhat  by 
the  use  of  tables  and  curves.  The  well  known 
curves  found  in  the  standard  textbooks  are  prac- 
tically universally  nsed  for  the  constants  and 
stresses.  After  considerable  practice  one  can  re- 
member these  values  for  the  common  combination 
of  stresses.  The  same  thing  may  be  said  for  slab 
thickness  and  bar  spacing.  The  bending  moment 
factors  of  mechanics  apply  naturally  to  the  beams 
(Continued  on  page  VIII) 
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By  W.  J.  SHERMAN,  C.  E.   77,  M.  A.  S.  C.  E. 
Consulting  Engineer,  Toledo,  Ohio 


There  is,  perhans,  no  great  university  in  America 
where  the  evil  conditions  referred  to  in  this  article 
are  so  non-existent  as  at  Cornell  Universitj-,  the 
writer's  own  Alma  Mater.  It  is  probable,  therefore, 
no  more  fair  minded  audience  can  be  found  for  a 
discussion  of  the  subject  selected  than  among  the 
readers  of  the  "Cornell  Civil  Engineer". 

As  proof  of  the  writer's  conviction  that  Cornell 's 
record  is  good,  let  us  quote  from  a  recent  letter 
from  President  Schurman  on  this  subject,  viz:  "Re- 
l)lying  to  your  in(iuiry  of  the  2d  inst.,  I  would  say 
that  at  Cornell  University  all  professors,  including 
professors  of  engineering,  are  forbidden  to  engage 
in  outside  work,  which  interferes  with  their  work 
here.  We  want  them  to  devote  their  entire  time  and 
energ.v  to  their  students  and  their  study,  and  they 
do  so.  The  operation  of  this  rule  relieves  us  of  the 
evils  of  which  you  complain  in  some  institutions." 

In  marked  contrast  to  this  excellent  rule  we  have 
it  from  a  most  reliable  authority,  viz.,  a  member  of 
the  engineering  faculty  of  a  certain  large  univer- 
sity that  the  dean  of  engineering  devotes  sevent^'- 
five  per  cent,  of  his  time  to  private  practice,  while 
at  the  same  time  drawing  one  hundred  per  cent,  of 
his  salary  from  the  university. 

But  this  is  not  the  worst  feature.  The  example 
thus  set  is  contagious,  and  it  is  said  you  can,  for 
a  consideration,  divert  any  member  of  the  engineer- 
ing staff  from  his  legitimate  duties  into  private 
practice  anywhere  and  for  an}-  length  of  time,  and 
without  detaching  him  from  the  paj'roll.  Consci- 
entious scruples,  obligations  to  the  Alumni,  to 
the  undergraduate  students,  to  the  parent,  to  the 
university,  or  to  the  state,  are  not  deterrent  factors. 
Instead,  the  dollars  control,  and  the  student  is  de- 
prived of  time,  energy  and  talent  paid  for  by  the 
parent,  and  rightfully  belonging  to  him,  in  order  to 
gratify  the  teacher's  cupidity. 

Now  let  us  consider  for  a  moment  the  so-called 
arguments  in  favor  of  this  practice  which  prevails  in 
so  many  of  our  institutions  for  technical  education. 

1.  It  is  said  the  professor  needs  actual  practice 
in  the  field  of  engineering  in  order  to  become  and 
remain  an  efficient  teacher. 

The  answer  to  this  is  that  no  man  can  become 
and  remain  an  efficient  teacher  whose  heart  is  not 
devoted  to  the  task  of  teaching.  Frequent  and  pro- 
longed absences  from  the  class  room  and  the  cam- 
pus, traveling  and  practicing  at  distant  places,  ren- 
dering and  collecting  bills  for  this  improper  service, 
are  not  conducive  to  the  efficiency  of  this  teaching. 


There  are  three  months  of  each  year  without  uni- 
versity duties,  though  not  without  salary.  Most 
institutions  in  addition  allow  the  so-called  Sabbatic 
leave  of  one  full  year  in  seven  without  duties  and 
with  full  pay. 

It  is  plainly  the  expectation  of  the  university  au- 
thorities generally  that  the  teaching  engineer  shall 
devote  these  leaves  of  absence  from  active  teaching 
to  self-improvement  so  that  he  may  function  more 
efficiently  when  he  returns  to  the  class  room. 

2.  It  is  said  that  the  teaching  engineer  is  under- 
paid, and  cannot  maintain  himself  and  his  family 
without  more  income  than  he  receives  from  his 
salary. 

The  writer  would  be  the  last  to  begrudge  him  a 
liberal  compensation  for  his  services,  but  is  it  true 
that  relatively  speaking  he  is  greatly  underpaid? 
Let  us  compare  his  lot  for  example,  with  that  of 
the  preacher.  It  is  said  that  the  average  ministerial 
salary  in  America  is  in  the  neighborhood  of  seven 
hundred  dollars  per  annum.  If  this  be  true,  it  is 
safe  to  say  that  the  average  teaching  engineer's  in- 
come from  the  university  or  college  is  at  least  three 
times  that  amount,  with  three  months'  leave  each 
year,  one  year's  leave  in  seven,  and  of  times  a  pen- 
sion for  life  after  retirement  from  active  teaching, 
and  provision  for  a  widow's  pension  besides.  No 
such  favors  are  shown  the  preacher,  nor  the  Alumni 
engineers  engaged  in  private  practice. 

Why  then,  should  the  members  of  our  profession, 
who  are  engaged  in  teaching,  be  thus  unduly  fa- 
vored at  the  expense  of  the  undergraduate  stu- 
dent, the  Alumni  engineers,  and  the  university  it- 
self? As  President  Schurman  .says,  "We  want  them 
to  devote  their  entire  time  and  energy  to  their  stu- 
dents and  their  study." 

The  young  graduate  engineer  is  in  much  the  same 
situation  as  the  young  lawyer  or  the  young  doctor. 
Without  the  advantage  of  age  and  experience  his 
advancement  during  the  early  years  of  his  practice 
is  necessarily  slow,  and  when  there  is  added  to  this 
discouragement,  that  due  to  the  fact  that  his  former 
university  teacher  i.s  actively  competing  with  him  for 
work  which  properly  belongs  to  him,  we  can  under- 
stand his  complaint  and  agree  with  him  that  his  lot 
is  not  a  happy  one. 

A  few  years  ago  the  writer,  in  an  article  in  one 
of  our  leading  technical  journals,  suggested  a  rem- 
edy for  the  growing  evils,  in  substance  as  follows, 
to  wit:  that  all  fees  and  income  from  private  prae- 
(Continued  on  page  12) 
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Tlic  view  is  expressed  both  within  and  without  the 
ranks  of  the  teaehinp  profession,  that  teachers  of  en- 
triiicfriiijr  should  not  Piifjage  in  outside  practice. 
J'n'sidcnt  Hollis  of  Worcester  Polytechnic  Institute 
in  an  article  in  Engineering  Education,  Vol.  27,  191'J, 
entitled  "Engineering  Colleges  and  Administra- 
tion," says:  We  have  certain  illusions  in  our  schools. 
One  of  these  is  that  a  teacher  of  engineering  is  a 
great  asset  if  he  continues  his  activities  in  the  prac- 
tice of  his  profession.  If  he  is  a  good  teacher  the 
time  spent  in  outside  business  is  a  distinct  loss  to  the 
institution  with  which  he  is  connected."  Others,  not 
teachng,  contend  that  the  teacher  who  engages  in 
outside  w:ork  is  depriving  the  university  and  the  stu- 
dent body  of  liis  time  and  talent  to  further  his  own 
personal  ends,  that  he  really  is  not  underpaid  be- 
cause the  average  salary  of  ministers  is  smaller  than 
that  of  teachers,  and  that  he  is  unprofessional  and 
unethical. 

Teachers  are  subject  to  the  same  human  limita- 
tions that  govern  men  in  other  walks  of  life  and  no 
doubt  some  can  be  justly  accused  of  conduct  un- 
professional and  unethical.  In  .such  instances,  how- 
ever, .should  not  criticism  be  aimed  at  the  lack  of 
moral  fibre  of  the  individual  and  not  at  the  practice 
of  outside  work?  Is  it  proper  to  condemn  Church  or 
Society  because  of  moral  weakness  of  retrogression 
of  a  member  of  either  institution?  The  average  sal- 
ary of  ministers  is  pitiably  small,  and  it  is  a  sad  com- 
ment on  our  present  social  condition  that  those  in- 
trusted with  the  task  of  maintaining  the  church  and 
education,  a(!kiiowledge(l  generally  to  be  two  prime 
fundamentals  in  national  progress,  should  receive 
such  lnarlec|u:te  return  for  services  rendered.  "Good 
teachers"  may  spend  their  time  to  better  advantage 
than  by  engaging  in  practice  as  may  poor  teachers, 
but  this  does  not  invalidate  the  contention  that  for 
the  majority  of  teachers  of  engineering  contact  with 
practice  is  one  of  the  means  of  making  better  teach- 
ers of  them. 

What  is  probably  the  cause  of  much  of  the  com- 
plaint heard,  is  the  abuse  of  the  right  to  engage  in 
(.utside  work,  rather  than  the  practice  itself,  though 
that  distinction  is  not  always  made  in  connection 
with  criticism. 

In  support  of  the  unabused  practice,  the  writer 
believes  the  following  advantages  may  be  justly 
claimed : 

1.  The  teacher  is  brought  in  contact  with  men 
who  are  engaged  in  his  chosen  field  of  effort,  and 
benefits  by  the  association  personally.  If  such  as- 
sociation was  of  no  value  one  of  the  strongest 
arguments  for  the  continued  existence  of  many  ftri' 
ganizations  would  be  nullified. 


2.  The  teacher  brings  more  enthusia-sm  to  his 
classroom  work,  and  stress  on  theory  is  more 
properly  balanced  by  his  familiarity  with  condi- 
tions of  practice. 

3.  The  student's  interest  is  more  thoroughly 
arou.sed  and  the  effort  he  exerts  in  his  work  is 
correspondingly  increased.  In  the  article  pre- 
viously referred  to,  President  Hollis  says:  "The 
only  really  practical  advantage  in  a  teacher's  con- 
nection with  outside  work  is  that  he  stimulates  the 
imagination  of  his  students  and  in  that  way  ob- 
tains from  them  a  larger  measure  of  effort  and  in 
terest." 

•  4.  The  teacher  who  can  and  does  succeed  in 
work  allied  to  his  teaching  makes  a  more  valuable 
man  of  himself.  In  the  eyes  of  President  Hollis 
this  is  an  "illusion,"  but  the  desire  of  parents  to 
place  their  son  under  the  tutelage  of  such  a  man, 
and  the  desire  of  administrative  officers  to  retain 
such  a  man  on  the  teaching  staff  would  seem  to 
imply  that  it  was  very  general.  President  Iladley 
in  speaking  before  the  Yale  Alumni  of  Hartford, 
Conn.,  early  this  year,  again  advocated  "the  de- 
velopment of  a  system  of  part-time  professorships, 
whereby  men  can  do  teaching  and  outside  work  at 
the  same  time."  Further  on  he  continued:  "It 
helps  the  students  to  have  their  teachers  some- 
thing more  than  mere  thearists.  It  helps  the  grad^ 
uates  to  have  been  taught  by  men  who  know  how 
to  place  them  in  service  most  effectively  at  the  be- 
ginning of  their  careers.  It  helps  the  universi- 
ties to  have  the  public  look  to  them  for  guid- 
ance." 

John  W.  Cunningham,  speaking  before  the  Ore- 
gon Chapter  of  the  American  Association  of  En- 
gineers on  the  subject  of  "Some  problems  of  the 
Practicing  Engineer,"  says,  he  "sees  no  objection 
to  college  and  university  professors  undertaking 
outside  engineering  work  in  their  spare  time.  They 
should,  however,  charge  for  it  in  proportion  to 
their  experience  and  the  responsibility  assumed. 
Such  work  is  both  legitimate  and  desirable  to 
engineers  when  services  are  given  without  charge! 
or  fee  or  for  a  disproportionately  low  fee."  Speak- 
ing further  on  this  subject,  he  says:  "A  form  of 
competition  quite  difficult  for  the  practicing  en- 
gineer to  meet  is  that  of  the  man  entirely  compe- 
tent in  his  line  and  regularly  employed  on  a  sal- 
ary, who  takes  occasional  jobs  for  evening,  or 
extra  work.  The  right  to  undertake  such  work 
cannot  be  disputed,  but  the  man  who  uses  this 
right  should  not  by  a  reduction  of  legitimate  fees, 
injure  the  practice  of  that  other  engineer,  who  has 
office  rent,  .stenographic  services,  and  other  over- 
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head  charges  to  consider  before  he  can  count  his 

actual  profits." 

Practical  work  is  not  tlie  only  agency  which  is 
conducive  to  producing  better  teachers  and  better 
teaching.  Too  much  emphasis  of  this  manner  of  de- 
velopment has  led  to  just  criticism  of  some  teachers 
who,  during  university  sessions,  have  deprived  the 
student  body  of  time  and  talent  to  which  they  were 
justly  entitled.  Such  work,_  nevertheless,  has  its 
proper  place  among  the  various  agencies  which  helj) 
to  make  the  average  teacher  a  better  one,  and  if 
undertaken  during  the  summer  or  holiday  recesses 
of  the  college  year  can  not  call  for  the  criticism  so 
frequently  made. 


I 


MEMORIAL     CLUBHOUSE     FOR    ARMY    AND 
NAVY  CLUB  OF  AMERICA 

From    Enicrson    D.    Owen,    Orfianization    Hoadtiuarters    Army 

and  Navy  Club  of  America,  261  Madison  Avenue, 

New  York. 

Leading  architects  of  the  country  will  be  asked  to 
submit  competitive  drawings  of  the  $3,000,000  club- 
house the  Army  and  Navy  Club  of  America  is  to 
build  in  New  York  in  memory  of  the  3,500  officers 
M-ho  died  in  the  war.  The  Memorial  will  be  a  na- 
tional one,  dedicated  to  the  commissioned  men  in 
all  branches  of  the  service  who  made  the  supreme 
sacrifice. 

Charles  Dana  Gibson,  Edwin  Howland  Blashfield, 
Henry  Bacon  and  Benjamin  Morris  with  Admiral 
Bradley  A.  Fiske,  president  of  the  club  form  the 
committee  appointed  to  select  the  design  for  the 
building. 

Notable  contributions  have  been  made  to  Ameri- 
can Art  and  architecture  by  members  of  the  com- 
mittee on  design.  Edwin  Howland  Blashfield  deco- 
rated the  great  central  dome  of  the  Library  of  Con- 
gress. His  war  posters  attracted  international  at- 
tention. His  most  recent  important  work  was  the 
design  for  the  government's  certificate  of  honor  is- 
sued for  every  man  who  died  or  was  wounded  in 
service  during  the  war. 

The  impressive  Lincoln  Memorial  at  Washington 
was  designed  by  Henry  Bacon.  He  formerly  was  a 
member  of  the  firm  of  McKim,  Mead  &  White.  He 
is  a  member  of  the  National  Institute  of  Arts  and 
Letters,  and  the  National  Academy  of  Design. 

Benjamin  Morris  was  the  architect  for  the  Junius 
Spencer  Morgan  Memorial  at  Hartford,  the  West- 
chester County  Court  House  at  White  Plains,  and  is 
the  designer  of  the  new  Cunard  Building  at  2ij 
Broadway,  New  York.  He  is  president  of  the  So- 
ciety of  Beaux  Arts  Architects. 

Charles  Dana  Gibson  is  knov,-n  throughout  the 
world  as  an  illustrator.  He  has  a  wide  personal  ac- 
quaintance among  artists  and  architects.     "Life' 


was  recently  purchased  by  Mr.  Gibson  and  he  is  now 

its  publisher. 

The  new  clubhouse  will  be  centrally  located  and 
will  serve  not  only  as  a  monument  to  the  men  who 
died,  but  also  as  a  home  for  living  officers,  active 
or  retired,  in  the  army,  navy  or  state  militia.  Civil- 
ians interested  in  the  nation's  defense  are  also 
eligible  for  associate  membership. 

The  committee  on  design  will  decide  the  rules 
governing  the  competitive  drawings  the  club  will 
request  of  all  the  leading  architects.  Only  tentative 
plans  have  been  decided  on,  but  interesting  features 
of  the  new  building  are  included  in  these. 

The  memorial  feature  will  probably  take  the  form 
of  a  central  court  or  hall  with  bronze  paneled  walls 
where  tlie  names  of  those  who  made  the  supreme 
.sacrifice  will  be  engraved. 

The  present  clubhouse  at  18  Gramerey  Park  has 
long  been  unsuited  for  entertaining  the  hundreds  of 
officers  who  annuallj^  come  to  New  York.  During 
the  war  members  found  it  very  inadequate.  Naval 
officers  of  this  and  the  other  allied  countries  were 
entertained  at  the  New  York  Yacht  Club,  but  Army 
officers  in  New  York  during  those  trying  days  found 
hotels  overcrowded  and  themselves  without  a  home 
to  which  they  could  go  for  suitable  accommoda- 
tions. 

Since  the  war  the  need  has  been  even  more  em- 
phasized. While  enlisted  men  have  canteens,  huts 
and  clubhouses,  the  officers  have  been  without  a 
place  to  go  for  meals,  or  lodgings,  except  the  very 
expensive  hotels.  The  moderate  pay  of  our  mili- 
tary leaders  has  made  the  cost  of  stopping  at  these 
hostelries  almost  prohibitive. 

In  the  new  clubhouse  there  will  be  at  least  400 
bedrooms.  A  large  dormitory  furnished  with  cots 
will  also  be  provided  for  use  on  special  occasions 
when  the  city  is  crowded  with  service  men. 

There  also  will  be  a  large  assembly  hall  and  small 
rooms  for  meetings  of  patriotic  societies.  Women 
friends  of  members,  or  women  relatives  of  the  de- 
ceased men  will  find  a  dining  room  and  reception 
room  for  their  exclusive  use.  Other  features  to 
be  found  in  a  modern  clubhouse  will  be  included 
in  the  plans. 

The  club  recently  broadened  its  scope  so  as  to  in- 
clude in  its  membership  all  officers,  ex-officers,  and 
all  commissioned  men  with  the  allied  armies  during 
the  war,  numbering  api)roximately  200,000. 

Among  the  men  recently  elected  to  life  member- 
ship are :  Henry  P.  Davison,  who  is  chairman  of  the 
civilian  committee ;  Vincent  Astor,  lieutenant  in  the 
navy  during  the  war;  Elmer  A.  Sperry,  inventor  of 
the  gyroscope;  J.  P.  Morgan,  Arthur  Curtis  James, 
ChaHes  H.  Sabin,  Brig.  Gen.  Guy  E.  Tripp,  Brig. 
Gen.  Samuel  McRoberts  and  others  of  equal  promi- 
nence. 


MILITARY  ROADS,  TRAILS  AND  BRIDGES,  IN  PANAMA 


lnade(|ua<n-  of  the  "Natural  Defense"  element — Only  35  Miles  of  Improved  Roads — Military  Transportation 
Necessities — Cuttiii<j  a  Trail — Construction  of  Tempory  Roads — Timber  and  Concrete  Bridge  Construction. 

By  HKNBY  TKN  HA(iEN,  C.  K.  '13,  A.  M.  S.  C.  E. 
Until  Recently  First  Lieutenant,  3rd  V.  S.  liiii/ineerg,  Knt/iificd  in  Hif/ltwa,y  Work  in  the  Canal  Zone 


The  del■(■n^•l•  of  tlu'  Panama  Canal  has  confronted 
officials  of  the  War  J)('partnicnt  and  Confrrcss  ever 
since  its  completion.  Previous  to  our  participation 
in  the  World  War,  it  was  the  contention  of  the  mili- 
tary leaders  that  ade(iuate  defense  was  provided  by 
fortifications  at  the  entrances  to  the  Canal,  by  the 
construction  of  field  fortitications  at  stratcfjic 
points,  and  by  the  impenetrability  of  the  virgin 
jangle, — with  the  Panama  Railroad,  paralleling  the 
Canal,  as  a  source  of  supply. 

However,  a  close  study  of  the  European  War 
showed  the  inadeciuacy  of  such  a  defense  policy,  and 
it  was  realized  that  the  Army  must  be  able  to  man- 
oeuvre quickly  and  to  be  supplied  readily.  With 
the  Panama  Railroad  cut  the  supply  system  could 
not  be  maintained,  and  with  the  local  resources 
undeveloped,  and  with  transportation  by  sea 
cut  off,  an  Army  would  be  at  a  loss  for  food. 
To  prove  the  "lack  of  defense"  element  of  th(> 
junfrlc,  the  then  Commanding  General,  with  1  Com- 
I)any  of  Engineers,  1  Troop  of  Cavalry,  2  Mountain 
Artillery  Companies,  4  Infantry  Companies,  and  a 
Pack  Train,  cut  his  way  thi'ongh  virgin  jungle  for 
several  miles  in  a  remarkably  short  period  of  time. 
After  this  demonstration  plans  for  a  comprehensive 

road  .system  were  begun. 

* 
At   the   present   time,    outside    of   municipalities, 

there  are  35  miles  of  improved  roads  within  a  ra- 
dius of  200  miles  of  the  Canal.  Eight  miles  of  this 
have  been  built  by  the  Republic  of  Panama  and 
twenty-seven  miles  by  the  Miaiicipal  Division  of 
the  Panama  Canal.  Of  the  latter  twenty  miles  arc 
on  the  route  of  a  pr()i)os('d  trans-Isthmian  Highway, 
leaving  a  gap  of  30  miles. 

The  only  inland  communication  in  the  Republic 
of  Panama  is  by  horseback  over  winding  native 
trails,  cut  through  the  jungle.  These  trails  follow 
ridges  and  are  oftimes  steep,  the  element  of  distance 
having  been  sacrificed  for  drainage.  The  native 
builds  his  trail  where  he  won't  have  to  wallow 
through  mud  in  wet  season.  The  native  pack  pony 
traverses  these  trails  readily  and  is  accustomed  to 
steep  grades  and  a  rough  footing,  but  the  imported 
horse  must  have  wider  trails  and  reduced  grades. 

With  our  entry  into  the  World  War  numerous 
outposts  and  observation  posts  were  established. 
To  supply  the.se,  the  construction  of  trails  was  be- 
gun and,  where  feasible,  military  roads.  Following 
this,  roads  had  to  be  constructed  to  manoeuvre 
grounds.     These  grounds  extend  over  sabanas,  or 


pasture    lands,    which,    however,    (Mnnprise    a    vciy 
small  percentage  of  the  total  area. 

After  these  military  necessities  were  provided  for, 
future  needs  were  considered  and  a  defensive  sys- 
tem of  permanent  highways  laid  out.  A  combina- 
tion of  trails  and  temporary  roads  was  constructed 
along  these  routes  to  form  a  basis  for  surveys  and 
to  serve  as  a  source  of  supply  during  a  future  con- 
struction period. 

Roads  in  this  climate  are  subjected  to  a  severe 
test  because  of  the  extreme  wet  and  dry  seasons. 
The  dry  season  extends  from  November  15th  to 
April  15th  without  any  rain,  so  that,  during  this 
i-eason,  improved  roads  are  thoroughly  dried  out. 
cementing  properties  are  almost  lost,  and  raveling 
results.  The  wet  season,  comprising  the  balance  of 
the  year,  provides  a  vast  amount  of  rainfall  so  that 
within  a  few  weeks  after  its  inception,  the  soil  is 
supersaturated;  cementing  values  are  increased,  but 
the  subsoil  is  so  saturated  that  very  heavy  sub-bases 
must  be  provided.  Hence  it  is  essential  to  keep  to 
the  high  ground  when  locating  a  road. 

Cutting  a  trail  through  virgin  jungle  is  by  no 
means  an  easy  task.  This  trail  must  conform  as 
nearly  as  possible  to  a  permanent  road  location,  and 
one  must  keep  in  mind  the  question  of  distance, 
grades,  stream  crossings,  and  minimum  earthwork, 
and  at  the  .same  time  avoid  low-Ij'ing  country.  The 
topography  of  Panama  is  a  ma.ss  of  hills  and  valleys, 
and  winding  water  courses  with  no  apparent  regu- 
larity. 

The  locator  was  ccpiipped  with  a  clinometer,  ane- 
roid barometer,  and  compass.  Distances  were 
measured  bj-  pacing,  and,  due  to  the  thick  jungles, 
tangents  were  short  and  angle  points  frequent.  The 
reconnaisance  party  consisted  of  1  non-commi.i- 
sioned  officer,  1  private,  and  2  native  laborers,  en- 
gaged in  cutting  the  way.  With  his  destination 
marked  on  the  map  before  him,  the  locator  platted 
each  course  and  approximate  elevations  as  he  went 
along.  When  he  arrived  at  his  destination,  his 
notes  were  plotted  more  accurately  and  possible 
shorter  distances  investigated. 

With  the  alignment  finally  determined  upon,  con 
struction  of  the  trail  was  begun.  Natives  were  em- 
ployed in  this  work.  First  of  all,  the  trail  was 
cleared  from  20  to  50  feet  wide,  roots  and  boulders 
being  removed  to  give  a  smooth  footing  for  animals, 
while  light  sidehill  excavations  were  made  to  pro- 
vide a  level  path  about  3  feet  wide.  Stream  cross- 
ings were  made  by  fords  wherever  possible,  and, 
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where  the  banks  were  too  steep,  native-wood  bridges 
were  constructed.  These  consisted  of  2  or  3  string- 
ers of  4  to  6  inch  material  with  a  flooring  of  smaller 
pieces  laid  crosswise  and  covered  with  twigs  and 
dirt. 

These  trails  were  used  chiefly  by  pack  trains  in 
supplying  Army  units  and  survey  parties,  but  the 
native  soon  discovered  that  they  afforded  easier  a  ;- 
cess  and  usuallj'  saw  to  it  that  they  were  kept 
cleared. 

Where  it  was  necessarj'  to  bring  up  supplies  at 
a  greater  rate'than  by  pack  train  and  to  move  larger 
troop  units,  temporary  roads  had  to  be  constructed. 
Therse  roads  nsualh'  followed  previously  constructed 
trails,  except  in  cases  where  further  reconnaisance 
had  shown  that  the  route  could  be  shortened 
without  a  sacrifice  of  grade  or  drainage.  This  work 
consisted  of  widening  the  existing  trail  and  con- 
structing bridges. 

Where  it  was  necessary  to  traverse  low-lying 
country,  telford  base  2  feet  thick  and  10  feet  wide 
was  laid  with  turnouts  provided  at  advantageous 
points.  The  base  was  laid  carefully  with  each 
stone  set  vertically  on  its  broadest  edge,  and  they 
were  bound  together  by  placing  other  stones  be- 
tween them  to  wedge  them  in  position.  This  was 
covered  with  a  thin  layer  of  dirt  to  provide  a  smooth 
track  Ditches  21/2  feet  to  3  feet  deep  were  con- 
structed on  each  side  to  keep  the  ground  water 
level  below  the  base  of  the  stone.  • 

Li  approaching  stream  crossings  it  was  generally 
iiccessary  to  cross  swamps.  Such  construction  was 
of  the  corduroy  type,  with  a  3  or  4  foot  thickness 
of  native  timbers  laid  crosswise  of  the  road  and 
two  8  inch  timbers  laid  longitudinally  and  10  feet 
apart  to  provide  a  guardrail.  The  driving  space 
was  filled  with  sto-  ■  wedged  between  the  timbers 
and  chinked  in.  '1  his  was  then  covered  with  a  4 
inch  layer  of  dirt. 

Bridges  were  located  at  advantageous  points 
where  the  stream  banks  were  steep  and  the  span 
short.  Native  timber  was  used  in  the  construction, 
and  spans  of  over  30  feet  could  not  be  built.  Only 
the  hard  wood  could  be  used  because,  as  soon  as  cut, 
any  wood  was  attacked  by  ants  which  destroyed  it 
in  a  very  short  time,  and,  as  straight  timbers  of  the 
required  length  were  large  in  diameter,  there  was  a 
limit  to  the  length  of  timber  which  could  be  handled 
with  the  equipment  provided. 

The  abutments  were  fir.st  constructed  with  heavy 
timbers  placed  at  right  angles  to  the  axis  of  the 
bridge  and  one  above  the  other  to  form  a  batter  of 
]2  on  1,  with  notches  and  grooves  provided  for 
timber  anchors  -which  extended  longitudinally  inlo 
the  fill.  Wings  were  constructed  in  the  same  man- 
ner and  notched  and  grooved  into  the  abutment. 
The  stringers  were  snaked  across  the  abutments  by 
mule  teams  with  the  use  of  block  and  tack!.- 
and   were  .spaced   about   3   feet   apart.     With    the 


stringers  in  place,  a  flooring  was  made  of  6  to  8 
inch  timber  laid  crosswise  on  the  stringers.  The 
interstices  were  filled  with  brush  and  the  floor  cov- 
ered with  a  thin  layer  of  dirt.  Two  guard  timbers 
8  inches  in  diameter  were  laid  longitudinally  12 
feet  apart  and  wired  to  the  flooring.  A  temporarj'' 
railing  3  feet  liigh*  was  provided.  This  type  of 
bridge  carried  truck  loads  of  10  tons  without  any 
api)ai-ent  injury.  Its  life  is  from  two  to  three  years. 
On  more  important  roads  this  type  of  bridge 
failed  because  of  the  vibration  caused  bj^  constant 
truck  traffic.  Proper  fastenings  could  not  be  pro- 
vided to  counteract  the  action  of  vibration,  and  it 
was  necessary'  to  replace  them  with  a  concrete  slab 
bridge.  Sand,  gravel,  cement,  and  reinforcement 
had  to  be  hauled  b.y  truck  for  several  miles.  Rein- 
forcement was  usually  ligiit  railroad  rails  which  had 
been  salvaged  from  Canal  construction  dumps. 

The  crossing  of  rivers  in  the  jungle  was  our  hard- 
est problem,  not  only  because  of  the  long  hauls,  but 
because  of  the  lack  of  materials  necessary-  for  such 
construction.  In  1!)17  two  rivers  had  to  be  crossed, 
and  the  time  allotted  for  construction  was  very 
small.  The.  type  adopted  was  built  almost  entirely 
from  Panama  Canal  scrap.  At  this  particular  site 
there  was  an  18  foot  tide,  and  all  foundation  work 
had  to  be  done  at  low  tide.  Five-foot  wrought  iron 
caissons  were  sunk  in  the  river  bed  and  the  slit  in- 
side excavated.  This  was  filled  with  concrete  and 
an  18  inch  dredge  pipe  set  into  this  to  form  one-half 
of  the  pier.  These  dredge  pipes  were  lashed  to- 
gether, crosswise  and  longitudinally,  with  light  rail- 
road rails,  and  filled  with  concrete  to  the  required 
height.  The  slab  was  of  concrete  15  inches  thick, 
reinforced  in  each  direction  with  railroad  iron. 
Such  a  bridge  served  its  purpose  well  for  one  sea- 
son and  perhaps  would  have  stood  longer,  had  not 
the  foundation  on  the  further  end  been  faulty. 
However,  no  one  could  determine  its  capacity  and, 
when  it  failed  a  new  bridge  with  a  different  type  of 
foundation  was  built.  In  passing,  it  might  be  well 
to  mention  that  another  bridge  of  the  same  type 
also  failed  because  of  faulty  foundations. 

Materials  for  the  new  bridge  had  to  be  trans- 
ported to  the  site  at  high  tide  by  launch  and  ponton 
boats.  It  was  necessary  to  employ  a  pile  driver. 
Pier  foundations  were  25  feet  long  and  6  feet  wide. 
Twelve  piles  30  feet  long  were  driven  for  each  pier. 
These  piles  were  capped  with  5  feet  of  concrete,  re- 
inforced with  light  rails  in  each  direction,  and 
placed  inside  a  cofferdam  with  the  base  of  the  con- 
crete 3  feet  below  the  stream  bed. 

The  middle  twelve  feet  of  the  piers  were  omitted 
in  order  to  decrease  the  amount  of  material  to  be 
transported,  although  it  was  not  considered  an  ap- 
proved type  of  construction.  However,  it  was 
thought  that  when  the  capacity  of  the  bridge  was 
increased,  the  center  could  be  filled  in  with  ea.se. 

(Continued  on  page  X) 
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ALBERT  J. 

Albert  J.  Himes,  Valuation  ETi>j;ineor  of  the  New- 
York,  Chicago  and  St.  Loiii.s  Railroad  Company, 
died  at  Cleveland,  Ohio,  November  4th,  1919.  He 
was  born  at  O.swego,  N.  Y.,  November  14th,  1864. 
After  receiving  the  usual  public  school'  training  in 
Oswego,  where  he  graduated  from  the  High  School 
in  1883,  he  entered  Cornell  University,  having  been 
awarded  a  scholarship  in  a  competitive  examina- 
tion. At  Cornell  he  pursued  the  course  in  Civil 
Engineering,  graduating  with  honor  in  1887. 

Immediately  upon  graduation  he  secured  a  posi- 
tion as  Assistant  Engineer  with  the  Burlington  and 
Missouri  River  Railroad  in  Nebraska,  and  was  em- 
ployed for  several  years  on  the  construction  of  im- 
portant bridges  over  the  Missouri  River  at  Nebraska 
City  and  Rulo.  Following  this  service,  in  1889,  he 
was  engaged  as  Assistant  Engineer  with  the  Fall 


HIMES 

Brook  Coal  Company  Railway,  and  spent  the  year 
1890  on  reconstruction  work.  After  a  short  engage- 
ment upon  surveys  for  an  extension  of  the  Beech 
Creek  Railway,  he  accepted,  in  1891,  the  position 
of  City  Engineer  of  Corning,  N.  Y. 

He  filled  the  position  at  Corning  for  two  years, 
carrying  forward  the  usual  engineering  work  per- 
taining to  such  an  office,  and  in  addition,  b^'  special 
arrangement,  engaged  in  private  practice — conduct- 
ing surveys  for  a  logging  railroad,  as  well  as  an 
eight-mile  extension  of  the  Fall  Brook  Railroad; 
and  also  built  a  dike  in  the  Chemung  River.  As 
City  Engineer  he  introduced  for  the  first  time  at 
Corning  the  practice  of  laying  water  and  sewer 
mains  before  paving,  and  laid  the  first  brick  pave- 
ment there. 

During  the  three  years  following  Jidy,  1884,  he 
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occiii)i(>d  the  responsible  position  of  Resident  Engi- 
neer, Eastern  Division,  New  York  State  Canals.  The 
dnties  involved  a  variety  of  engineering  work,  in- 
elnding  full  charge  of  all  field-work  and  prepara- 
tion and  approval  of  estimates  for  payment,  as  well 
as  estimates  for  new  appropriations.  Owing  to 
grave  differences  of  opinion  with  his  superiors  in 
rank,  growing  out  of  changes  in  classification  of 
material,  ordered  against  his  protest,  and  feeling 
that  political  pressure  was  being  used  to  favor 
certain  contractors,  he  resigned  in  1897.  In  this 
connection  the  late  Alfred  Noble  paid  Mr.  Himes 
a  high  tribute  for  his  conscientious  adherence  to  his 
standard  of  probity. 

On  leaving  the  ytate  Canal  Service  he  was  of- 
fered and  accepted  the  position  of  Assistant  Engi- 
neer on  Deep  Waterways  Surveys  in  New  York 
State.  This  project  involved  a  thorough  study  of 
the  route  for  a  canal  from  Oswego  to  Herkimer  and 
included  a  triangulation  of  Oneida  Lake.  This  work 
being  concluded  in  1899,  the  following  months  up 
to  January,  1901,  were  spent  on  various  investiga- 
tions, including  the  Michigan  Railroad  appraisal 
under  Mr..M.  E.  Cooley. 

Mr.  Himes  entered  the  service  of  the  New  York, 
Chicago  and  St.  Louis  Railroad  in  January,  1901, 
as  Bridge  Engineer,  and  in  this  capacity  designed 
all  steel  structures  then  being  substituted  for  the 
obsolete  types.  This  work  included  the  design  of 
masonry  substructures,  and  personal  attention  to 
shop,  mill  and  field  inspection. 

In  January,  1907,  he  became  Assistant  Chief 
Engineer  in  charge  of  Second  Track  construction 
and  yard  enlargement,  and  was  specially  charged 
with  provision  of  plans  for  elimination  of  grade 
crossings,  in  addition  to  bridge  design. 

On  February  3d,  1909,  he  was  designated  to  as- 
sume charge  of  all  engineering  problems  involved 
in  carrying  into  effect  contracts  with  the  munici- 
palities of  Cleveland  and  East  Cleveland  for  the 
separation  of  street  grades,  which,  for  several  miles, 
included  four-track  construction  to  accommodate 
the  Cleveland  Short  Line  Railroad. 

Acting  for  all  the  interested  parties,  the  plans 
were  executed  under  an  organization  created  by 
himself,  all  the  work  being  done  by  direct  labor. 

This  work  occupied  the  larger  part  of  four  years, 
and  was  concluded  to  the  entire  satisfaction  of  the 
various  interests,  municipalities  and  railroads,  and 
the  complete  work  reflected  great  credit  on  Mr. 
Himes  and  his  staff.  His  careful  preparation  and 
methodical  exactness  in  plans  and  system  of  record 
enabled  the  interested  parties  to  obtain  clear  and 
concise  data  and  information  of  special  value  at 
any  stage  in  the  progress  of  the  work. 

In  1915,  he  was  designated  as  Valuation  Engineer 
in  connection  with  other  duties.  He  built  up  tlie 
organization  necessary   to   properly  accomplish  the 


purpose  of  the  Valuation  Act,  under  the  rules  and 
instructions  of  the  Federal  Valuation  Division. 

In  this  relation  the  same  thoroughness  and  pains- 
taking care  was  exhibited  as  in  all  other  under- 
takings. He  continued  as  Valuation  Engineer  until 
failing  health  compelled  cessation  from  all  duties. 

Mr.  Himes  maintained  a  lively  interest  in  his 
Alma  Mater,  keeping  .steadily  in  touch  with  its  af- 
fairs and  aiding  by  membership  and  leadership  in 
its  Alumni  organizations  the  maintenance  of  valu- 
able relations  between  the  college  and  its  graduates. 

He  had  pride  in  his  profes.sion  and  sought  by  per- 
sonal interest  and  service  in  the  several  technical 
societies,  covering  the  field  of  his  activity,  to  ad- 
vance their  dignity  and  influence  in  the  public 
mind. 

Mr.  Himes  joined  the  American  Society  of  Civil 
Engineers  as  an  Associate  Member  in  November, 
1895,  becoming  a  Member  in  1899.  He  treated  this 
membership  as  a  serious  obligation  and  endeavored 
to  live  up  to  its  requirements.  He  contributed  to 
the  Proceedings  and  to  the  discussion  of  papers 
presented  by  others,  and  all  matters  presented  by 
him  gave  evidence  of  careful  preparation;  exact- 
ness of  statement  was  a  cardinal  point. 

He  deprecated  the  use  of  inexact  language  and 
ever  sought  by  example  and  counsel  to  teach  j'oung 
men  coming  under  his  authority  the  habit  of  ex- 
actness in  language,  as  well  as  precision  in  work. 
The  assembling  of  facts  and  not  guesses  was  alwa.vs 
a  preliminary  step  to  the  proper  analysis  of 
problems. 

Mr.  Himes  was  an  active  member  of  the  American 
Railway  Engineering  Association,  which  he  joined 
in  October,  1905. 

Owing  to  his  special  fitness  for  such  service  he 
was  elected  a  member  of  .the  Committee  on  Iron  and 
Steel  Structures  in  1906  and  served  continuously 
as  a  member  until  1917,  being  Chairman  of  the 
Committee  from  1912  until  1917. 

During  his  membership  there  was  perfected  im- 
proved general  specifications  for  steel  railway 
bridges,  and  collateral  subjects  of  the  highest  im- 
portance were  acted  upon,  in  all  of  which  he  had 
a  leading  part,  and  the  reports  of  this  Committee 
from  year  to  year  bear  the  impress  of  his  systematic 
thinking. 

As  Chairman  of  this  Committee  his  ability  in 
presenting  and  sustaining  its  conclusions  in  open 
eonventon,  his  full  command  of  the  subject  under 
discussion,  aided  by  logical  statement  carefully 
phrased,  brought  his  preeminence  into  full  recogni- 
tion. 

He  also  served  as  a  member  of  the  Committee  on 
Rules  and  Organization  in  1916  and  up  to  the  time 
of  his  death. 

Mr.   Himes   was   also   an   active   member   of   tho 
(Continued  on  next  page) 
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AVERAGE  INCOMES  FOR  CLASS  OF  1910 

The  "Alumni  News"  for  Aufjust  published  some 
interesting  statistics  on  salaries  prepared  by  the  sec- 
retary of  the  class  of  1910,  Mr.  Andy  Whinery.  The 
article  says,  "The  record  will  undoubtedly  prove  in- 
teresting to  many  Cornellians  who  have  always  felt 
that  Cornell  has  given  its  students  a  good  start  in 
the  world,  but  who  could  offer  nothing  tangible  to 
support  their  belief." 

It  will  also  have  additional  interest  for  the  en- 
gineer as  the  figures  show  them  to  be  next  to  the 
lowest  on  the  list,  leading  the  teachers  by  only  a  few 
hundred  dollars.  The  low  ranking  of  the  engineers 
is  explained  as  probably  due  to  the  fact  that  nearly 
one-quarter  of  the  total  replies  were  from  engineers; 
that  explanation,  however,  seems  hardly  adequate 
for  the  following  figures : 

Average  Incomes  by  Professions 

10 — Bankers  and  Brokers $11,040 

36— Manufacturers     8,524 

18— Physicians    7,944 

7— Architects     7,230 

31— Merchants    7,136 

29— Lawyers    5,905 

41 — Salesmen     5,690 

3 — Purchasing   Agents    5,600 

4 — Advertising    5,476 

5^Newspaper   5,180 

5 — Accounts  and  Statistics 5,004 

6 — Insurance    4,533 

14 — Farmers    4,461 

15 — Builders  and  Contractors 4,287 

7— Veterinarians 3,921 

83— Engineers    3,724 

33— Teachers    3,137 

352— Members  of  Class $5,385 


ALBERT  J.  HIMES 
(Continued  from  page  11) 
Cleveland  Engineering  Society,  which  he  joined  in 
1908,  serving  as  its  President  in  1912  to  1913.  He 
took  a  deep  interest  in  its  affairs  and  gave  much 
time  and  effort  to  promote  its  growth  and  increase 
its  prestige. 

He  believed  firmly  in  the  mission  of  the  Engineer 
as  a  leader  in  the  community,  and,  in  the  study 
of  this  phase  of  the  Engineer's  duty  and  privilege, 
he  became  convinced  that  the  Engineer's  usefulness 
to  the  community  could  only  be  increased  to  the 
degree  that  the  public  rose  to  an  appreciation  of 
the  Engineer's  qualifications. 

Due  to  his  endeavor  there  was  started  during  his 
presidency  the  publicity  work  of  the  Society,  which 
has  been  so  highly  commended  by  other  societies 
all  over  the  United  States. 
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In  furtherance  of  this  aim  to  a(|uaint  and  bring 
home  to  the  public  the  value  of  tlje  Engineer's 
.services  to  the  communitj',  he  promoted  a  special 
publication  of  this  Society  entitled  the  "Con- 
<|uerors."  It  was  his  belief  that  a  high-grade  maga- 
zine describing  engineering  achievement  in  lan- 
guage familiar  to  the  layman,  with  a  minimum  of 
text  and  a  maximum  of  illustration,  would  be 
widely  read  and  of  great  mutual  benefit  in  bringing 
a  knowledge  of  the  work  of  the  Engineer  to  the 
non-technical  public.  The  reception  accorded  the 
"Conquerors"  proved  this  belief  to  be  well  founded. 

As  a  member  of  the  several  Engineering  Societies 
referred  to,  he  evinced  a  serious  interest  in  their 
general  purposes,  which  was  reflected  by  his  con- 
tributions in  the  form  of  papers;  the  more  note- 
worthy of  which  were  published  in  the  Bulletins  of 
the  American  Railway  Engineering  Assosiation. 
Those  dealing  with  the  "Elimination  of  Grade 
Crossings  in  Cleveland"  and  on  "The  Science  of 
Organization"  are  especially  interesting.  They  re- 
flect the  serious  application  and  the  .systematic 
thinking  which  characterizes  all  of  his  professional 
work. 

His  other  contributions  were  in  the  form  of  dis- 
cussions— on  "The  Stresses  in  Track  Fastenings," 
"Classification  of  Existing  Bridges,"  and  on  "Rail- 
End  Connections  for  Draw-bridges."' 

Mr.  Himes  was  married  February  28th,  1889,  to 
Miss  Grace  Hyatt,  who,  with  two  sons  and  one 
daughter,  survives  him.  He  was  a  member  of  the 
Presbyterian  Church  at  Corning,  N.  Y.  In  all  of 
his  domestic  and  personal  relations  and  in  his  offi- 
cial intercourse  he  left  a  lasting  impression  of  an 
entirely  sincere  and  conscientious  man.  He  adhered 
steadfastly  to  whatever  course  he  marked  out  in  any 
line  of  activity,  and  with  rare  exceptions  reached 
the  goal. 

He  was  always  "Loyal  to  the  Job." 

A.  W.  JOHNSTON, 

Chairman, 
HUNTINGTON  SMITH, 
GEO.  H.  TINKER, 

HUNTER  McDonald. 


SHOULD  ENGINEERS  IN  THE  TEACHING  PROFESSION 
ENGAGE   IN   PRIVATE   PRACTISE? 

(Continued  from  page   '>) 

tice  of  professors  during  the  college  year  be  turned 
into  the  university  treasury.  It  is  safe  to  say  that 
if  this  practice  were  followed  and  this  rule  enforced, 
there  would  be  no  complaint  from  any  source. 
Needless  to  say,  our  suggestion  was  not  received 
with  favor  by  those  who  are  profiting  improperly 
by  the  unethical  and  unprofessional  practice  to 
which  we  have  referred. 


SUGGESTIONS  FOR  CONCRETE  DESIGN 


Tyju's  of  Live  Ijoads  for  Diffci'cnt  Buildings — liifliicncc  o 
Dcsifiii    ;ni(l    Their   Relative    Costs— 


■   (Jnioii  Labor  on   desifjii — Three  Systems  of  Slab 
-tSandardizatioii    of  I)esiu;ii. 


By   HAKOLI)  A.  AXTELL,  ('.  E.   '11,  M.  A.  A.  E. 


The  first  tiiins:  to  he  eoiisidered  in  designing  a  re- 
inforced eonerete  building  is  the  building  code  of 
the  city  in  which  the  structure  is  located.  In  ease 
there  is  no  building  code,  some  standard  specifica- 
tions for  designing  must  be  used,  such  as  those 
recommended  by  the  joint  committee  of  tlie  Ameri- 
can Societ.v  of  Civil  P]ngineers. 

The  live  loads  \vhi(!h  are  to  be  used  for  a  par- 
ticular type  of  building  must  be  determined  cither 
bj-  the  building  code,  or  by  reference  to  general 
practice.  In  this  connection  it  must  be  determined 
what  reduction  on  live  loads,  beams  and  columns  is 
allowed.  On  buildings  requiring  smaller  live  loads, 
such  as  office  buildings  and  apartment  houses,  there 
is  usually  allowed  a  reduction  in  live  loads  because 
the  building  is  seldom,  if  ever,  loaded  throughout 
its  area  with  the  live  load  assumed.  For  buildings 
of  this  type  the  loads  during  construction  probably 
.stress  on  beams  and  slabs  higher  than  they  will 
ever  be  stressed  when  the  building  is  completed.  On 
the  other  hand,  in  designing  buildings  for  ware- 
house purposes  where  heavy  live  loads  are  used,  it 
is  best  to  make  no  reduction  as  there  is  no  fore- 
telling how  the  floors  might  be  loaded. 

The  ease  comes  to  the  writer's  mind  in  which  a 
floor  live  load  of  one  hundred  and  fifty  pounds  per 
square  foot  was  used  in  a  design  of  solid  concrete 
flat  slab  construction,  practically  in  accordance 
with  the  Chicago  building  code.  When  the  build- 
ing was  about  two  years  old,  the  question  came  up 
as  to  what  live  load  had  been  used  in  the  design,  as 
the  floors  in  some  cases  were  heavily  loaded.  An 
investigation  was  made,  and  it  was  found  that  four 
or  five  panels  along  the  wall  were  loaded  with  four 
hundred  pounds  per'  square  foot  over  the  entire 
area  of  the  panels.  The  interior  panels  adjacent  to 
the  loaded  ones  were  entirely  vacant,  so  that  there 
was  only  the  weight  of  the  slabs  to  resist  the  high 
negative  moments  in  the  loaded  panels.  The  de- 
flection of  the  loaded  slabs  could  not  be  measured 
and  there  was  no  apparent  sign  of  weakness;  the 
ceilings  had  been  whitewashed  and  there  was  not 
sufficient  deflection  to  flake  oflf  the  whitewash.  This 
is  merely  to  show  the  loads  which  may  come  on  a 
building  of  this  character,  and  that  it  is  much  more 
important  to  make  no  reduction  in  live  loads  than  on 
a  building  of  some  other  type. 

The  next  things  to  come  under  consideration  is 
the  type  of  building'  in  question  and  the  purpose 
for  which  it  is  to  be  used;  that  is,  whether  it  is  an 
ofiice  building,  an  apartment  house,  a  garage,  or  a 
warehouse,  etc.  The  architectural  features,  such 
as  location  of  partitions  and  vent  openings,  must 


also  be  investigated  thoroughly.  It  must  also  be 
noticed  whether  there  is  a  different  lay-out  required 
on  one  floor  than  on  another.  In  many  apartment 
houses  and  office  buildings  it  is  desirable  to  obtain 
large,  clear  spaces  on  the  first  floor,  and  columns 
above  the  second  floor  must  be  supported  by  heavy 
girders  ai  second  floor  level. 

When  the  type  of  building  and  architectural  lay- 
out have  been  selected  it  becomes  necessary  to  de- 
termine what  design  will  be  most  economical  for 
the  given  case.  There  are  several  factors  important 
in  the  selection  of  the  type  of  design.  The  form 
work  is  one  of  the  most  important  items,  for  in  a 
concrete  building  this  constitutes  a  considerable 
percentage  of  the  total  cost.  Savings  in  form  work 
are  made  by  obtaining  as  much  repetition  as  possi- 
ble in  the  floor  construction,  and  at  the  same  time 
keeping  the  construction  as  simple  as  possible. 
There  is  room  for  much  improvement  in  this  part 
of  reinforced  concrete  work,  even  though  much  has 
been  done  since  this  type  of  building  first  came  into 
extensive  use. 

Another  factor  in  the  economical  design  of  a 
floor  system,  and  one  which  is  becoming  more  and 
more  a  problem  every  day,  is  union  labor.  There 
may  be  different  unions  claiming  each  particular 
part  of  placing  the  floor  system,  or  what  is  worse, 
there  may  be  several  unions  claiming  the  same 
work.  In  such  cases  it  leads  to  much  confusion, 
for  if  one  union  places  the  material,  the  other  one, 
which  also  claims  it  and  the  trade  allied  with  it, 
will  call  their  men  off  the  job.  For  instance,  for  a 
floor  which  calls  for  a  terracotta  tile  it  is  neces- 
sary to  have  a  bricklayer, — but  a  rod  setter  must 
place  the  reinforcing  steel. 

If  an  apartment  house  or  office  building  is  under 
consideration,  the  columns  must  first  be  located  in 
partitions  and,  if  possible,  in  corners  of  rooms.  At 
the  same  time  it  must  be  borne  in  mind  that  the 
floor  laj'-out  must  be  such  as  to  give  as  long  a  line 
of  beams  as  possible,  with  the  greatest  continuity 
in  the  slabs.  It  is  usually  required  that  no  beams 
will  be  extended  into  the  rooms,  and  it  is  therefore 
necessary  to  use  floor  slabs  of  long  spans  in  order 
to  obtain  the  flat  ceilings.  The  dead  weight  of 
such  a  floor  must  be  kept  down  as  much  as  possible, 
providing  the  cost  of  lightening  the  load  does  not 
exceed  the  saving  in  materials.  The  slab  setting  of 
terracotta  tile  blocks  of  required  thickness  placed 
in  rows  at  sixteen  inches  on  centers  with  two  or 
more  inches  of  concrete  on  top  is  much  used,  and  is 
very  economical.  With  this  construction  the  ceil- 
ing is  flat  and  ready  for  plastering.    The  form  work 
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is  simple,  has  an  open  deck,  and  can  be  used  by 
merely  laying  down  boards  one  inch*  by  six  inches 
at  sixteen  inches  on  centers.  The  tile  being  twelve 
inches  wide  a  four-inch  concrete  joist  is  formed  be- 
tween the  rows  of  tile,  and  both  are  supported  by 
the  form.  Tiie  tees  in  the  beams  are  formed  by 
merely  omitting  the  tile  at  the  ends  of  the  rows. 

Another  slab  system,  which  is  used  very  fre- 
quently, uses  sheet  metal  arch  forms  from  four  to 
fourteen  inches  deep  as  may  be  required,  and  'ap- 
proximately twenty  inches  wide.  These  metal  forms 
are  placed  in  rows  for  forming  concrete  beams  four 
or  five  inches  wide.  Two  or  more  inches  of  con- 
crete is  poured  on  top  of  the  arches,  forming  the 
slabs  and  making  tees  for  the  joists.  This  system 
saves  considerable  dead  weight  over  the  one  men- 
tioned before,  as  there  is  less  concrete  used  and  the 
weight  of  the  tile  is  entirely  omitted.  At  the  same 
time  slabs  of  considerable  depth  can  be  obtained. 
If  a  flat  ceiling  is  recpiired,  it  is  necessary  to  use 
metal  lath  which,  if  the  metal  forms  are  to  be  left 
in  place,  should  be  placed  before  concreting.  Often, 
however,  the  metal  forms  are  made  of  heavy  gage 
metal,  so  as  to  be  removed  and  used  an  indefinite 
number  of  times.  In  this  case  it  is  necessary  to 
support  the  metal  lath  after  the  forms  are  removed. 

A  floor  system  for  office  buildings  and  apart- 
ment houses,  which  is  much  in  u.se  in  the  city  of 
Washington  at  the  present  time,  consists  of  terra- 
cotta tile  blocks  twelve  inches  by  twelve  inches  and 
thickness  as  retpiired  for  the  particular  slab.  These 
tiles  are  placed  sixteen  inches  on  center  in  each 
direction,  forming  a  four-inch  concrete  beam  in 
each  direction,  and  the  completed  slab  is,  of  course, 
supported  on  the  four  sides  by  beams  or  otherwise. 
With  such  a  sj'stem  there  is  usually  no  concrete 
placed  on  top  of  the  tiles,  but  the  concrete  is  al- 
lowed to  flow  into  the  ends  of  the  tile,  making  it 
strong,  not  only  in  the  longitudinal  direction,  but 
also    in    transverse    direction.     By    so    doing    the 
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strength  of  the  tile  is  figured  in  comparison;  the 
slab  being  supported  on  four  sides  is  designed  as  a 
flat  plate,  the  maximum  moment  being  considered 
on  a  line  with  the  diagonal.  This  sy.stem  is  very 
light,  as  the  four-inch  thick  slab  is  all  that  is  re- 
quired for  apartment  house  loads  on  a  base  ap- 
proximately fourteen  feet  square.  The  system  is 
patented  by  Mr.  Carl  Schuster  and,  in  comparing 
the  cost  with  other  systems,  it  is  necessary  to  con- 
sider patent  royalty;  it  also  has  an  additional  cost 
over  the  other  ones  mentioned  in  that  it  is  necessary 
to  u.se  solid  decking  for  slabs,  and  there  are,  of 
course,  beams  in  two  directions  instead  of  one. 

In  determining  which  of  the  several  systems  is 
more  economical,  it  is  necessary  to  go  into  the  cost 
of  each  form  of  construction,  taking  into  considera- 
tion all  factors  such  as  costs  of  material,  savings, 
costs  of  lighter  loads,  excess  costs  of  labor,  and 
number  of  different  trades  required  for  placing 
materials. 

As  an  example  for  making  such  comparison,  we 
will  assume  a  floor  fifty-six  feet  by  forty -two  feet, 
divided  with  'columns  fourteen  feet  on  centers  in 
each  direction.  We  will  assume  a  live  load  of  fifty 
pounds  per  square  foot,  with  ceiling  and  floor  load 
of  twenty-five  pounds  per  square  foot,  making  a 
total  load  of  seventy-five  pounds  exchisive  of  slabs. 
We  shall  assume  that  the  concrete  in  place  costs 
fourteen  dollars  per  cubic  yard ;  steel  in  place  costs 
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$.061/^  per  pound;  forms  in  place  for  system  No.  1 
$.25  per  square  foot  and  for  system  No.  2  $.27  per 
square  foot ;  and  for  four-inch  terra  cotta  tile  in 
place  $.20  each.  In  system  No.  1  we  shall  assume  a 
four-inch  terra  cotta  tile  with  two-inch  concrete  for 
slabs  of  a  span  of  fourteen  feet.  System  No.  1  will 
be  as  shown  in  diagram  No.  1.  The  total  materials 
and  costs  required  would  be  as  follows: 

36.3  cubic  yards  of  eonerete  @  $14.00  $508.20 

1411  pes.  4  in.  tile                     @           .20  282.20 

6200  lbs.  steel                             @           .O6I/2  403.00 

3200  S  P  Centering                  @           .25  800.00 


$1993.40 
In  tlie  design  of  System  No.  2  it  will  be  as  shown 
on  Diagram  No.  2.     The  materials  and  costs  will  be 
as  follows : 

37.5  cubic  yards  of  eonerete   @     $14.00         $  525.00 
6200  lbs.  steel  @  .O6V2         403.00 

4830  S  F  Centering  @  .27  1304.41 


$2232.41 

In  this  case  it  is  seen  that  the  terra  cotta  tile  joist 
construction  is  the  cheaper.  The  concrete  and  steel 
are  the  same  in  either  case,  but  in  System  No.  2  the 
form  work  is  fifty  per  cent  more  than  in  System 
No.  1.  This  additional  centering  more  than  offsets 
tiie  cost  of  the  terra  cotta  tile.  It  is  usually  neces- 
sary to  make  a  thorough  analysis  of  the  job  to  de- 
termine the  most  economical  construction;  but  with 
experience  in  a  certain  vicinity  and  costs  not  chang- 
ing too  rapidly,  one  becomes  accustomed  to  choos- 
ing the  most  economical  design  in  a  particular  case 
without  analyzing  each  one  separately.  At  least  it 
is  possible  to  sift  it  down  to  not  more  than  two 
types  of  construction. 

The  writer  knows  of  one  builder  who  constructed 
for  himself  many  apartment  houses  during  the  past 
few  years.  He  has  standardized  as  much  as  possi- 
ble, making  his  slab  spans  and  column  lay-out 
typical  for  the  various  apartments.  He  has  heavy 
metal  forms  as  equipment  and  liis  organization  is 
trained  to  this  type  of  construction.  In  this  ease 
the  metal  lath  is  supported  after  the  forms  are  re- 
moved. It  is  thus  seen  what  might  not  be  the  most 
economical  construction,  for  one  particular  job,  may 
be  so  when  several  similar  jobs  are  considered,  and 
an  organization  is  trained  to  a  particular  type  of 
construction. 

It  must  be  remembered  that  in  keeping  form 
costs  down,  one  of  the  largest  factors  is  to  obtain 
such  a.  lay-out  as  will  allow  repetitions  of  forms. 
For  instance  a  building  of  several  floors  should  have 
the  same  general  lay-out  as  far  as  form  work  is  con- 
cerned, for  otherwise  it  would  be  nece.ssary  to  dis- 
card forms  for  one  floor  and  make  up  an  entirely 
new  set  of  forms  for  each  different  floor.  For  this 
reason  it  is  not  usually  economical  to  combine  sev- 
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era!  form  systems  in  each  building,  even  though  it 
might  show  a  saving  in  material. 

In  designing  columns  the  same  idea  should  be 
borne  in  mind.  It  is  occasionally  cheaper  to  keep 
the  same  size  of  column  for  the  entire  height  of  the 
building,  even  though  the  column  would  be  much 
too  strong  at  the  upper  story.  This  is  true  when 
some  special  condition  exists,  such  as  wide  spandrel 
wall  beams  forming  into  the  columns.  It  would  be 
cheaper  to  keep  the  same  width  of  column  than  to 
change  the  column  size,  thus  making  it  necessary  to 
lengthen  the  large  spandrel  beam.  Otherwise  if 
there  is  no  restriction  in  size,  columns  should  be  de- 
signed for  the  loads  which  they  are  to  carry,  and 
as  economically  as  possible.  Under  the  present  con- 
ditions and  relative  costs  of  concrete,  steel  and 
form  work  for  stayed  columns,  the  economical  per- 
centage of  steel  is  aboui  two  per  cent  of  the  column 
area.  Od^l  sizes  of  columns  such  as  fifteen  by  fif- 
teen inches  or  seventeen  by  seventeen  inches  should 
be  avoided. 

In  buildings  of  the  garage  or  light  store  type  it 
is  usually  not  necessary  to  obtain  a  flat  ceiling. 
For  such  buildings,  it  is  best  to  divide  floor  space 
up  into  short  slab  spans  using  solid  concrete  floor, 
supported  by  beams  and  girders.  By  so  doing  there 
results  a  large  amount  of  extra  form  due  to  the 
many  beams  but  this  is  compensated  for  by  the  sav- 
ing in  material  and  lightness  of  the  structure  and 
saving  in  placing  of  concrete. 

Another  economical  system  of  such  building  is 
the  removable  metal  forms,  supported  by  beams  as 
described  above.  This  construction  simplifies  form 
and  requires  about  the  same  concrete  as  beam  and 
girder  design. 

For  buildings  of  heavier  warehouse  type  the  sav- 
ing in  deadload  is  not  so  great  a  factor  inasmuch 
as  the  columns  can  generally  be  spaced  about 
equally  in  both  directions.  Spacing  around  twenty 
feet  is  generally  the  most  economical. 

If  there  are  several  floors,  and  columns  are 
spaced  equally  in  both  directions,  one  of  the  vari- 
ous types  of  solid  concrete  is  most  economical.  This 
type  reduces  form  work  except  at  the  column 
beads  as  there  are  no  beams.  There  are  metal 
column  forms  and  column  heads  for  this  type  of 
construction  which  are  generally  used.  This  type, 
like  all  others,  shows  the  greatest  saving  by  repe- 
tition. For  instance,  if  there  is  to  be  only  one  floor 
with  a  heavy  load  of  250  pounds  per  square  foot, 
it  would  not  be  economical  to  use  the  flat  slab  de- 
sign. In  such  a  case  it  would  probablj'  be  much 
better  to  use  the  beam  girder  design  than  the  solid 
concrete  slab  design.  The  flat  slab  type  of  construc- 
tion is  especially  desirable  in  buildings  with  heavy 
loads  where  there  are  several  floors,  especially  if  the 
live  load  required  on  one  floor  is  different  from  that 
on  another  floor  as  the  additional  strength  can  be 
(Continued  on  page  XI) 
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William  M.  Torrance,  C.  E.  '95 

William  iMartiii  Torraiicf  died  on  May  18th  at 
Charleston,  S.  C,  leaving  his  father,  S.  Clay  Tor- 
rance of  Los  Anf,'eies,  Calif.;  his  wife,  Louisa  .M.; 
and  three  children,  Philip  M.,  born  May  4,  1!»().'); 
Myra  M.,  born  March  18,  1907;  and  Charles  M.,  boiii 
December  80,  1909.  He  also  leaves  three  brothers ; 
Stiles  A.,  A.  B.  '94,  who  married  Flora  E.  Chap- 
man '93;  Chester  C,  C.  E.  '99,  M.  C.  E.  '00;  and 
Robert  S.,  C.  E.  '16. 

He  was  born  April  4,  1874,  at  (rdwanda,  X.  V., 
and  later  attended  District  School  there  and  pre- 
pared for  Cornell  at  the  Gowanda  Union  School  and 
Academy. 

Torrance  entered  the  Universitj'  in  1890,  reeeivin'i- 
the  degree  of  C.  E.  in  1895;  he  was  a  member  of  tih' 
Cornell  Christian  Association,  the  Civil  Engineers' 
Association,  and  the  Chess  Clnh.  It  was  necessary 
for  him  to  work  his  way  through  college  in  large 
part;  in  his  earlier  student  days,  he  attended  to  fur- 
naces, mowed  lawns,  and  did  manj'  kinds  of  odd 
jobs,  but  later  he  .sold  drafting  instruments  to  en- 
gineering students.  As  the  agent  of  T.  A.  Alten- 
dorf,  of  Philadelphia,  he  sold  more  instruments  than 
any  other  student  agent  in  any  educational  insti- 
tution. In  his  senior  year,  he  not  only  paid  all  his 
own  expenses,  but  was  able  to  save  something  to  aid 
his  sister  Lucy  to  go  to  Cornell.  She  entered  in 
1895,  and  in  1899  was  graduated  with  the  degree  of 
Ph.  B.    She  died  on  September  8  of  the  same  year. 

In  engineering  practice  he  was  noted  for  his  origi- 
nality in  design  and  his  freedom  from  bondage  to 
precedent.  When  employed  by  the  Illinois  Central 
Railroad,  he  made  a  large  number  of  comparative 
designs  for  bridge  abutments  to  show  the  great 
economy  of  several  forms  which  were  radically  dif- 
ferent from  the  usual  ones.  His  design  of  an  arched 
abutment  is  now  regarded  as  a  modern  standard 
type.  This  tendency  on  his  part  is  said  to  have 
aroused  jealousy  occasionally  on  the  part  of  higher 
oflficials  who  wanted  their  own  plans  carried  out 
without  being  shown  that  economy  demanded  some- 
thing else. 

When  the  McAdoo  tunnels,  known  as  tubes,  were 
built  under  the  Hudson  River,  he  was  in  charge  of 
reinforced  concrete  design.  At  the  shore  where  the 
tubes  branch  up  and  down  the  river  it  became 
necessary  to  build  short  sections  as  pneumatic  cais- 
sons. Conditions  were  such  that  steel  could  not  be 
secured  within  a  year  after  the  designs  were  fin- 
ished. Mr.  Torrance  recpiested  permission  to  design 
the  caissons  in  reinforced  concrete.  It  was  granted. 
The  designs  were  submitted  to  other  consulting  en- 
gineers for  examination,  and  were  approved.  He 
was  then  appointed  constructing  engineer  to  carrv 
out  his  own  designs.  Five  cais.sons  were  built,  and 
Mr.  Torrance  thus  saved  about  half  a  million  dollars, 
and  over  a  half-year  in  time. 

His  success  in  this  work  led  later  to  his  appoint- 


ment as  a  designing  cxijcrl  on  the  caissons  for  one 
of  the  Brooklyn  drydocks  of  the  U.  S.  Navy  Yard, 
( 11  which  other  plans  had  failed.  His  designs  led  to 
the  successful  construction  of  the  drydock. 

Mr.  Torrance  was  one  of  the  earliest  engineers  to 
design  a  reinforced  concrete  arch  bridge  with  canti- 
lever ends,  but  the  con.servation  of  municipal 
authorities  postponed  their  introduction  for  year.s, 
because  their  design  was  considered  too  radical  a 
departure  from  precedent.  He  has  served  not  only 
as  chief  engineer  and  consulting  engineer  but  also 
as  a  contractor.  For  the  original  designs  mentioned 
above,  and  other  successful  achievements,  he  was 
elected  an  alumnus  member  of  Tau  Beta  Pi,  and  of 
Theta  Xi,  by  the  chapters  at  Cornell.  He  was  a  fre- 
(juent  contributor  to  engineering  periodicals  and,  in 
1909,  was  awarded  the  Fuertes  Graduate  Medal  for 
his  article  on  "Concrete  Structures  in  Hudson  River 
Tunnels." 

During  the  recent  war,  he  served  as  captain  in  the 
Engineer  Corps,  and  was  on  duty  most  of  the  time 
as  assistant  to  the  Construction  Quartermaster  at 
Raritan  Arsenal,  Metuehen,  N.  J.  After  the  armis- 
tice he  became  assistant  engineer  with  the  Alphons 
Custodis  Chimney  Con.struction  Company  of  New 
York  ;  at  the  time  of  his  death  he  was  Vice-President 
and  Chief  Engineer  for  the  Carson  Construction 
Company  of  Savannah,  Georgia. 


THE  STRENGTH  OF  CINDER  CONCRETE 

By  H.  H.  ScoriEr.D,  M.  K.   '05 

Asiistant   Professor  of  Structural  Engineering,  Cornell 

University 

The  cinders  used  in  making  the  test  specimens 
were  furnished  from  the  heating  plant  of  Cornell 
University.    The  following  were  the  sizes  furnished : 
(a)   A  (piantity  of  run  of  pile  cinders  with  fine 
material  present.     Weight  37  i)ounds  per 
cubic  foot  (dry). 
.(b)   Cinders   with   material   finer  than   %    inch 
screened   out.     Weight   28.8   pomids   per 
cubic  foot  (dry), 
(c)  Cinders  with   material  finer  than   y^  inch 
screened  out.     Weight  25.3  pounds  per 
cubic  foot  (dry). 
The   proportion   of  material   finer   than    Yi   inch 
mesh   in    the    "run    of   pile"   was    found    to    be    50 
per  cent.    The  material  finer  than  %  inch  mesh  was 
found  to  be  33  1/3  per  cent  of  the  "run  of  pile". 
Procedure 
Standard   methods   were   followed   throughout  so 
that  the  results  are  truly  comparable.    The  amount 
of  water  and  methods  of  mixing  were  approximate- 
ly those  of  service  conditions,  where  hand  mixing 
of  concrete  is  employed.    The  amount  of  water  was 
such  as  to  yield  a  moderatelj*  dry  concrete  capable 
of  being  tamped  into  place  as  in  practice.    The  pro- 
(Coiitiniied  on  page  IX) 
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COLLEGE     NOTES 


Charles  E.  Courtney 

Oil  July  17,  Cornell  suffered  the  wor.st  loss  of  the 
year  and,  in  fact,  of  many  years,  for  on  that  day 
Charles  E.  Courtney  died  at  his  summer  home  on 
Caj'ugra  Lake.  The  scene" of  so  many  victories  for 
the  "Grand  Old  Man"  was  also  the  place  of  his 
death.  He  died  following?  a  stroke  of  apoplexy, 
which  he  suffered  while  alone  in  a  boat  on  the  lake. 

Coach  Courtnej-  was  born  in  1849  at  Union 
Springs,  and,  after  very  few  years  of  school  educa- 
tion, he  became  a  carpenter  in  that  town.  In  his 
earl}'  youth  he  became  interested  in  rowing,  and 
since  he  was  nineteen  years  old  his  reputation  as 
an  oarsman  and  as  a  crew  coach  has  never  been 
equaled.  As  a  sculler  he  won  all  but  seven  out  of 
134  races.  Since  1883,  when  he  became  connected 
witli  the  University,  he  has  directed  the  crews  which 
have  made  Cornell  famous.  He  has  made  the  name 
of  Cornell  one  which  brings  fear  into  the  hearts  of 
all  other  crews. 

His  wonderful  personality  will  surely  be  missed 
at  the  rowing  machines  and  at  the  Inlet.  Crew  en- 
thusiasts, and  that  includes  all  old  Cornellians,  will 
always  remember  the-  picture  of  the  "Old  Man"  in 
his  launch  directing  a  winning  eight  twice  or  three 
times  every  year  and  watching  their  every  move 
even  after  they  cross  the  finish  line.  Of  course, 
Cornell  will  get  another  coach,  and  we  will  all  wish 
him  great  success.  But  none  of  us  are  so  optimistic 
that  we  expect  to  ever  find  another  Courtney. 


Head  Coach.  And  now  that  the  results  are  known, 
we  are  not  disappointed.  The  Cornellian,  of  whom 
we  may  well  l)e  proud,  and  whose  performance  was 
one  of  the  outstanding  features  of  the  games,  was 
P>ank  K.  Foss,   '17. 

The  Cornell  vaulter  easily  took  first  place  in  the 
F'inals  by  clearing  the  bar  at  12  feet  1  inch.  After 
some  persuasion  he  made  three  attempts  to  estab- 
lish a  new  record,  and  he  finally  succeeded  in  hurl- 
ing himself  over  at  13  feet  51/2  inches,  which  bet- 
tered the  previous  record,  which  he  made  last  sum- 
mer, by  about  4  inches.  Foss,  who  was  captain  of 
the  1917  track  team,  has  been  making  an  enviable 
reputation  for  himself  since  he  won  the  Pennsyl- 
vania Relay  pole  vault  in  1915  and  tlie  Intercol- 
legiate Championship  in  1916. 

Another  Cornell  conquerer  was  C.  D.  Ackerley, 
'20,  who  was  captain  of  the  1920  wrestling  team.  He 
succeeded  in  winning  the  featherweight  (121 
pounds)  Olympic  Championship  and  had  the  honor 
of  being  the  only  American  wrestler  to  score.  Other 
point-scorers  were  Walker  Smith,  '20,  who  took  fifth 
place  in  the  110-meter  high  hurdles,  and  Ivan  Dres- 
ser, '19,  who  was  the  sixth  runner  to  cross  the  line 
in  the  3,000-meter  team  race. 


Professor 
Henry  S.  Jacoby. 


CORNELL  IN  THE  OLYMPICS 

As  was  naturally  expected,  Cornell  took  a  verv 
prominent  part  in  the  United  States  victory  at  the 
Olympics  at  Antwerp.  "We  all  felt  sure  that  ther<' 
was  nothing  to  it  after  Jack  Moakley  was  chosen 


It  is  a  great  pleasure  to  us  to  be 
able  to  announce  to  the  alumni 
the  complete  recovery  of  Pro- 
fessor Jacoby,  the  head  of  the 
Department  of  Bridge  Engineering.  It  was  during 
the  first  term  last  year  that  he  suffered  from  a  se- 
vere nervous  breakdown  and,  as  a  result,  gave  up 
all  his  work  of  instructing  and  retired,  first  to  Clif- 
ton Springs,  and  later  to  a  farm  in  Pennsylvania,  to 
rest  and  recuperate.  Professor  Jacoby  is  one  of  the 
best  known  members  of  the  C.  E.  Faculty,  havin" 
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written  a  iiuiuhcr  of  hooks  as  well  as  numerous 
articles  for  technical  magazines;  the  Cornell  ('ivil 
En^i-ieer  has  often  received  valuable  contrihutious 
from  him.     We  are  glad  to  have  him  with  us  iijjrain. 


Because  of  the  combination  of  the 
Registration  Engineering  Colleges,  it  is  impossible 
Figures.  to  tell  just  how  many  freshmen  will 

be  candidates  for  a  C.  E.  degree. 
There  arc  now  three  distinct  engineering  courses, 
leading  respectively  to  the  degrees  of  B.  E.,  M.  E., 
and  C.  E.  But  all  freshmen  will  pursue  the  same 
subjects  and  need  not  declstre  their  intentions,  as  to 
the  course  desired,  until  the  end  of  their  first  year. 
This  will  be  a  decided  improvement,  because  many 
men  used  to  choose  between  the  three  course.s  by 
pulling  straws,  since  they  did  not  have  any  idea  as 
to  the  one  for  which  they  were  'best  fitted.  It  will 
now  be  possible  also  to  secure  an  E.  E.  degre;', 
whereas,  formerly,  those  specializing  in  Electrical 
Engineering  received  the  M.  E.  degree.  This  sys- 
tem also  tends  to  develop  a  broader  education,  as 
all  engineering  students  will  be  rciiuired  to  take 
Shop  Work  and  Surveying. 

The   registration   figures   up   to   the   time   of  the 
present  writing  are  as  follows: 

C.  E.  1921 76 

C.  E.  1922 9'-^ 

C.  E.  1923 80 

C.  E.  1924  (5  yr.).... 16 

C.  E.  Special 1 

Combined  1924 470 

Combined  1925  (5  yr.) 50 

These  figures  will  probably  be  augmented  slightly 

during  the  year.     Civil  Engineering  will   probably 

be   selected   by   about   one-fourth   of   the   freshmen. 

This  would   bring  our  total  registration  to   about 

four  hundred. 


FOOTBALL  PROSPECTS 

When  the  football  candidates  registered  for  Fall 
practice,  the  customary  jinx  seemed  to  be  on  hand. 
Fir.st  of  all,  John  Shuler,  who  had  been  elected 
Captain  for  this  year,  did  not  return  to  college, 
because  he  had  been  placed  on  probation.  Then 
after  the  first  few  days,  we  had  quite  a  hospital 
list.  Davies  was  injured  so  that  he  will  be  out  of 
the  game  for  good.  He  and  Shuler  were  expected 
to  be  the  mainstays  of  the  team.  Other  injuries 
put  out  several  likely  candidates,  but  they  will  be 
patched  tip  and  ready  for  action  very  soon. 

Taking  it  all  in  all,  it  must  have  been  rathor 
disappointing  to  "Gil"  Dobie,  our  new  coach,  so 
it  is  no  wonder  that,  when  we  had  our  first  Athleti<' 
Rally  in  Bailey  Hall,  he  gave  what  was  probably 
the  most  discouraging  talk  that  was  ever  heard  in 


that  auditorium.  He  made  us  understand  that  we 
could  not  expect  to  do  much  with  the  material  on 
hand.  He  also  let  us  know  that  he  was  greatly 
disai)])ointed  with  the  small  number  of  caiulidatcs 
in  a  University  of  this  size.  P'ootball  coaches  in 
the  past  have  sent  us  away  from  the  rallies  with 
the  impression  that  there  was  nothing  to  it  but 
Cornell,  but  that  night  we  left  Bailey  Hall  feeling 
as  if  we  needed  a  high-powered  magnifying  gla.ss 
to  find  ourselves  on  the  map. 

However,  after  our  first  game  with  Rochester, 
wc  felt  a  little  betteri  Cornell  managed  to  pull 
through  with  a  V-i  to  6  victory,  after  a  game  fight 
from  our  opponents.  Altiiough  we  did  not  get  the 
impres.sion  that  we  were  looking  at  a  championship 
team,  everyone  noticed  the  marked  improvement  in 
both  the  spirit  and  ability  of  the  team  over  that  of 
last  year.  Then  the  following  Saturday  we  just 
about  swamped  St.  Bonaventure  to  the  tune  of  55 
to  7.  Cornell  showed  more  .strength  than  she  has 
shown  for  some  time.  Kaw  and  Carey  of  last  year's 
Freshman  scjuad  and  Livingston  of  last  year's 
Varsity  gave  promise  of  developing  into  a  fast  and 
clever  backfield,  and  Munns,  Finn  and  Guoiulock 
played  good  games  at  the  end  pcsitions.  The  line 
also  worked  well  in  both  the  defense  and  offense. 
In  fact,  every  man  was  putting  all  he  had  into  it. 
to  show  Coach  Dobie,  that  we  would  do  our  best 
to  help  liini  keep  up  the  good  record  he  has  made 
with  other  teams.  The  performance  of  the  Varsity 
on  October  16  against  Union  was  even  more  impres- 
sive than  that  against  St.  Bonaventure.  Again  our 
opponents  were  swamped,  this  time  to  the  tune  of 
60  -to  0.  Once  more  did  Carey  and  Kaw  in  the 
backfield  and  Munns  and  Brayton  in  the  line  play 
wonderful  football. 

While  Dobie  still  seems  to  be  dissatisfied  witli 
the  outlook,  we  firmly  believe  that  Cornell  is  not 
going  to  act  as  a  doormat  for  Penn,  Dartmouth  and 
Colgate  again  this  year.  We  can  be  expected  to 
give  them  and  also  our  new  opponents,  Rutgers  and 
Columbia,  a  good  run  for  their  money,  and  although 
we  may  not  beat  them,  they  will  know  that  they 
were  up  against  a  football  team  worthy  of  the  name. 
Cornell. 


This  year  the  faculty  of  the  College 
Faculty  Notes,  have  inaugurated  a  custom  bor- 
rowed from  Sibley,  namely  of  ap- 
pointing assistant  instructors  in  the  laboratory  and 
field  periods  from  among  the  Graduate  Students 
and  those  seniors  whose  averages  are  conspicuously 
high.  We  are  pleased  to  announce  that  two  mem- 
bers of  our  Senior  Board  have  received  this  honor, — 
Mr.  Chavanne,  who  is  supervising  work  in  the  long 
periods  in  Railroad  Surveying  and  Sophomore  Work 
(Continued  on  page  IX) 


ALUMNI      NOTES 


I 


'75.  Edward  Georprc  has  left  the  Bahamas  and 
gone  to  London,  England,  where  lie  may  be  ad- 
dressed care  Misses  Jaret,  4  Lewin  Road,  Streatham 
Commons,  London,  S.  W.,  England. 

'85,  '88,  '97.  James  B.  French,  James  H.  Ed- 
wards and  H.  Gage  Balcom  are  representatives  of 
the  American  Society  of  Civil  Engineers  on  a  gen- 
eral committee  of  the  American  Engineering  Stand- 
ards Committee,  working  for  an  Anglo-American 
standard  of  structural  shapes. 

'78.  Frank  Bruen  is  still  Cost  Engineer  for  the 
Sessions  Foundry  Company  of  Bristol,  Conn.  His 
address  is  69  Prospect  St.,  Bristol. 

'78.  Willard  Beahan,  who  is  First  Assistant  En- 
gineer for  the  New  York  Central,  is  now  a  Director 
of  the  New  York  Central  West  Branch  of  the  Ameri- 
can Association  of  Engineers.  His  address  is  Room 
50,  Lake  Shore  Building,  Cleveland,  Ohio. 

'93.  Hubert  K.  Bishop  has  resigned  his  position 
as  Chief  Engineer  of  the  Indiana  State  Highway 
Department. 

'93.  Thomas  R.  Warriner  is  at  present  engaged 
in  considting  work  with  oifices  at  324  Downs  Build- 
ing, Cedar  Rapids,  Iowa.  He  is  especially  interested 
in  the  design,  inspection,  and  superintendence  of 
bridges,  concrete  con.struction,  paving,  sewers,  and 
water  works. 

'95.  Norman  B.  Livermore  has  been  transferred 
from  Associate  Member  to  Member  in  the  American 
Society  of  Civil  Engineers. 

'95  MCE  '98.  J.  S.  Swindells  was  in  Ithaca  sev- 
eral days  in  September  for  the  purpose  of  entering 
his  son  in  Civil  Engineering. 

'96.  DeForest  Dixon  notifies  us  that  his  address 
is  changed  from  71  Gates  Ave.,  Montclair,  N.  J.,  to 
East  Shore  Road,  Great  Neck,  Long  Island.  Mr. 
Dixon  is  a  vice-president  of  The  Turner  Construc- 
tion Company. 

'97.  Elroy  T.  Agate,  an  engineer  with  the  Hj-dro- 
Eleetric  Power  Commission  of  Ontario,  has  changed 
his  residence  from  33  Evanscliffe  Apartments,  To- 
ronto, Canada,  to  10  Selby  Street,  Toronto. 

'99.  Calvin  L.  Barton  has  changed  his  address 
to  1328  Broadway,  New  York  City. 

MCE  '99.  Prof.  C.  C.  More  has  changed  his  ad- 
dress to  4545  Fifth  Avenue  N.  E.,  Seattle,  Wash. 

'00.  Miss  Mary  Goldthwaite  von  Bayer,  sixteen- 
year-old  daughter  of  Mr.  and  Mrs.  August  von 
Bayer,  of  Wheeling,  W.  Va.,  died  on  May  17,  1920, 
after  an  illness  of  five  weeks.  Besides  her  parents, 
she  leaves  a  sister,  Dorothy. 

'00.  John  C.  Trautwine,  3d,  has  been  elected  a 
Member  of  the  American  Society  of  Civil  Engineers. 
He  gives  his  address  as  Box  6509,  Upper  Darby 
Branch,  Philadelphia,  Pa. 


'01.  Roger  B.  Williams,  .jr.,  has  changed  his  ad- 
dress to  404  Riverside  Drive,  New  York  City. 

'02.  Robert  Follansbee  has  been  transferred 
from  Associate  Member  to  Member  in  the  American 
Society  of  Civil  Engineers. 

'03.  Arthur  R.  Keller  is  the  first  dean  of  the  Col- 
lege of  Applied  Science  in  the  University  of  Hawaii. 
Dr.  Arthur  L.  Andrews,  Cornell  '93,  is  the  dean  of 
the  College  of  Liberal  Arts  in  the  same  institution. 

'04.  Mr.  Arturo  Monge  is  at  present  General  In- 
spector of  the  Western  Zone  for  the  National  Com- 
mission of  Bridges  and  Roads  of  the  Argentine  Re- 
public. He  may  be  addressed  at  Reconquista  575, 
Buenos  Aires,  Argentine  Republic,  S.  A. 

'04-  '10- '13.  Elwyn  E.  Seelye,  Consulting  En- 
gineer, has  announced  the  formation  of  a  partner- 
ship with  Edwin  A.  Eraser,  '10.  The  new  firm  name 
will  be  Seelye  and  Fraser,  with  offices  at  No.  101 
Park  Ave.,  New  York  City,  A.  L.  Stevenson,  '13, 
will  have  charge  of  the  designing  department. 

'05.  Harold  F.  Hamlin  is  General  Manager  of  the 
('uba  Oil  and  Molasses  Company,  with  offices  at  No. 
515  Monzana  de  Gomez,  Havana,  Cuba. 

'06,  MCE  '09.  Grover  C.  Brown  has  been  trans- 
ferred from  Associate  Member  to  Member  in  the 
American  Society  of  Civil  Engineers. 

'06.  E.  D.  Bnrnell  has  changed  his  address  to 
Room  604  Citizens  Bank  Building,  Atlanta,  Ga. 

'06.  James  H.  Hutchison  is  in  the  Design  Divi- 
sion of  the  Estimating  Section  of  the  Du  Pont  Com- 
pany at  Wilmington,  Del. 

'07.  Captain  John  P.  Hurley  passed  the  Consular 
Service  examination  in  March,  1917,  and  upon  his 
discharge  from  the  army,  on  August  15,  1919,  was 
appointed  a  Consul  of  Class  Eight ;  on  December  18, 
he  was  promoted  to  Class  Seven.  His  first  assign- 
ment was  Reva,  Russia,  and  by  the  direction  of  the 
Department  of  State,  he  took  charge  of  the  Consu- 
late at  Riga  on  February  28,  1920.  He  was  assigned 
there  as  Consul  on  June  22.  His  home  address  is 
119  Amerport  Place,  Brooklyn,  N.  Y. 

'08.  John  H.  Stevens  has  been  elected  Associate 
Member  of  the  American  Society  of  Civil  Engineers. 
He  is  Village  Engineer  of  Massena,  N.  Y. 

'08.  Joseph  V.  Hogan  is  now  in  charge  of  the 
concrete  work  for  the  naval  dry  dock  at  the  League 
Island  navy  yard,  Philadelphia.  This  is  to  be  the 
largest  dry  dock  in  the  United  States. 

'09.  Arthur  W.  Harrington,  a  First  Lieutenant 
in  the  Sanitary  Corps,  is  now  Assistant  Construction 
Quartermaster  at  Camp  Bragg,  Fayetteville,  N.  C. 
He  gives  his  mailing  address  at  176  Palisades  Ave., 
Yonkers,  N.  Y. 

'09.  Isidore  Walzer,  who  is  with  the  New  York 
State  Highway  Commission,  has  changed  his  resi- 
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(U-ntiil  address  to  214  Elizabeth  Ave.,  Hempstead, 
Long  Island,  and  his  office  to  Court  House,  Mineola, 
L.  I. 

'09.  George  F.  Wieghardt  has  been  elected  a 
Member  in  the  American  Society  of  Civil  Engineers. 

'10.  Edward  V.  Baron  is  Chief  Engineer  of  the 
Priest  Rapids  Irrigation  District,  a  50,000  acic  pro- 
ject in  Washington.  His  address  is  White  Huffs, 
Wash. 

'10.  Thonuis  Dransfield,  jr.,  is  an  engineer  in  the 
.structural  department  of  Stone  and  Web.ster,  Inc., 
147  Milk  Street,  Boston.  He  is  married,  and  has 
two  children,  Thomas,  3d,  aged  seven,  and  Eliza- 
beth, aged  five.  He  lives  at  12  Russell  Street,  Mai- 
den, Mass. 

'10.  Mr.  and  Mrs.  Harold  Hill  Jones  are  the 
I)roud  parents  of  a  second  son,  Millard  Burns  Jones, 
born  April  loth,  at  Vancouver,  British  Columbia. 
Mr.  Jones  is  secretary  and  treasurer  of  the  Lapan 
Ijogging  Company  of  Jackson  Bay,  B.  C. 

'10.  George  F.  linger  is  Senior  Draftsman  and 
Assistant  Engineer  for  the  City  Planning  Committee 
of  Buffalo,  N.  Y. 

'11.  Clarence  R.  Bliss  has  been  elected  an  Asso- 
ciate Member  of  the  American  Society  of  Civil  En- 
gineers. He  is  Assistant  Engineer  for  the  Power 
Construction  Company,  Worcester,  Mass. 

'11.  Capt.  G.  S.  Frank  is  with  the  J.  G.  White 
Engineering  Corporation  at  Honolulu,  Hawaii. 

'11.  J.  Raymund  Hoffert  is  District  Engineer 
with  the  Pennsylvania  Department  of  Health,  and 
has  charge  of  sanitary  engineering  in  twelve  coun- 
ties. He  was  married  to  Miss  Ruth  Baker  of  Harris- 
burg,  Pa.,  on  October  13th.  The  Hofferts  spent 
several  days  in  Ithaca  on  their  wedding  trip. 

'11.  James  N.  Irving  visited  the  University  in 
September,  having  been  East  to  accompany  Mrs. 
Irving  and  their  three  children  back  to  Los  Angeles. 
He  reports  that  there  is  much  activity  in  engineer- 
ing construction  on  the  coast. 

"11.  Frederick  Ohrt  is  now  City  Engineer  of 
Honolulu  with  offices  at  20  Kapiplana  Building, 
Honolulu. 

'11.  Victor  Gifford  Thomassen  for  the  past  year 
has  been  in  charge  of  the  engineering  at  the  Paris 
offices  of  the  United  States  Steel  Products  Co.  He 
may  be  addressed  at  11  Rue  Edourd  VII,  Paris, 
France. 

'11.  Elmer  E.  Thompson,  jr.,  has  been  elected  an 
Associate  Member  in  the  American  Society  of  Civil 
Engineers. 

'11.  Charles  A.  Volz  has  been  appointed  Chief  of 
the  Division  of  Light,  Heat  and  Power  of  the  N.  Y. 
State  Public  Service  Commission,  Second  District, 
Albany,  N.  Y. 

'11.  Frank  M.  White  has  been  elected  an  Asso- 
ciate Member  of  the  American  Society  of  Civil  En- 
gineers. 


•12.  John  Pollack  Bonner  of  92  Euclid  Ave., 
Waterbury,  Conn.,  is  at  present  Resident  Engineer 
on  Railroad  Con.strnction  for  the  Greenbrier  &  Ea.st- 
crn  Railroad  in  West  \'irginia. 

'12.  Carl  Crandall,  a  member  of  the  faculty  of 
the  college,  was  married  on  the  first  of  April  to  Miss 
Edna  L.  Northrop,  of  Ithaca.  They  are  residing  at 
404  University  Avenue,  Ithaca,  N.  Y. 

'12.  Harry  H.  Frank  has  been  elected  an  Asso- 
ciate Member  of  the  American  Society  of  Civil  En- 
gineers. He  is  with  the  Hunting-Davis  Co.,  Century 
Building,  Pittsburgh,  Pa. 

'12.  The  offices  of  Kaufman  and  Levine,  consult- 
ing engineers,  (Morris  L.  Kaufman  and  Harold  J. 
Levine)  have  been  moved  to  56  Pine  Street,  Suite 
1600-02,  New  York,  on  the  top  floor  of  the  four-story 
addition  to  this  building  which  they  designed  and 
supervised  for  the  U.  S.  Pood  Products  Corporation. 

'12.  M.  M.  Wyckoff  was  married  on  June  23, 
1920,  to  Miss  Sadie  Britwitz  at  New  York  City. 
Wyckoif  is  General  Purchasing  Agent  for  T.  A. 
Gille.spie  &  Co.  and  allied  companies  at  50  Church 
Street. 

'13.  Herbert  Ashford  R.  Austin  is  now  First  As- 
sistant Engineer  in  charge  of  the  Engineering  De- 
partment of  the  City  and  County  of  Honolulu,  T.  H., 
with  offices  at  No.  14  Capitol  Building. 

'13.  Charles  F.  Bauer  is  Assistant  Engineer  with 
the  Mason  &  Hanger  Company,  Gettsburg,  Pa.  He 
is  now  working  on  a  9-mile  section  of  the  Lincoln 
Highway  which  is  being  constructed  of  reinforced 
concrete. 

'13.  Frank  Harold  Burton,  having  been  dis- 
charged from  the  army,  is  again  in  the  employ  of 
the  Burton  Seed  &  Produce  Company,  of  1500 
Market  Street,  Denver,  Colo. 

13.  E.  W.  Eickelburg  of  4843  Wendell  Ave., 
('leveland,  Ohio,  has  changed  his  address  to  1215 
Parkwood  Drive  of  the  same  city. 

'13.  Don  Lee  has  been  elected  an  Associate 
Member  in  the  American  Society  of  Civil  Engineers. 

'13.  Henry  Ten  Ilagen  has  been  transferred  from 
Junior  to  Associate  Member  in  the  American  Society 
of  Civil  Engineers. 

'13.  Albert  A.  Ward  is  with  the  Concrete  Steel 
Company,  42  Broadway,  New  York  City. 

'13.  Charles  Weiss,  Assistant  Supervisor  of  the 
Pennsylvania  Railroad,  was  promoted  last  summer 
to  the  main  line  on  the  "busiest  railroad  in  Amer- 
ica" and  was  stationed  at  Irwin,  Pa.  In  September 
he  was  made  Acting  Supervisor  at  Blairsville,  Pa. 

'13.  Russell  Dutton  Welsh  is  at  present  em- 
plojed  as  a  Drafts'man  for  the  West  Penn  Power 
Company  of  Pittsburgh,  Pa. 

'14.  Burton  W.  Brodt  is  with  the  American 
Autoparts  Company  of  Detroit,  Mich. 

'14.  M.  S.  Concepcion  is  Vice-President  of  the 
Philippine   National   Bank   at   Manila,   P.   I.     This 
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hiuik  is  the  official  depository  of  the  Pliilippinel 
(iovernmeiit  and  Coiieeiieioii  beeanie  Secretary  tiJ 
the  President  in  1918,  after  resigning  his  position! 
as  Constructing  Engineer  in  the  Department  of  J 
Engineering  and  Public  Works. 

'14.  Harry  J.  Feehan  is  with  the  Truscon  Steel 
Company,  58  Lafayette  Botdevard,  Detroit,  Mich,     h 

'14.  Linton  Hart  has  been  transferred  from 
Junior  to  Associate  Member  in  the  Society  of  Civil 
Engineers.  He  is  Vice-President  of  the  Rollin  Con- 
struction Corporation  and  may  be  addressed  at  80 
Boylston  Street,  Boston,  Mass.  1 

'14.  Laurence  Cooper  Hough  of  East  Falls 
Church,  Va.,  is  still  an  Assistant  Engineer  doing 
considting  work  for  the  Pitometer  Company  of  25 
Elm  St.,  New  York  City. 

'14.  Emory  W.  Lane,  Eastern  Representative 
and  Manager  for  the  Morgan  Engineering  Com- 
pany of  Dayton,  Ohio,  has  gone  to  Shanghai,  China, 
to  study  flood  control,  land  reclamation  and  water 
power  development. 

'14.  James  W.  Routh,  Director  and  Chief  Engi- 
neer of  the  Rochester  Bureau  of  Municipal  Re- 
search, according  to  "Municipal  and  County  Engi- 
neering," announces  that  he  is  available  for  serv- 
ice as  Consulting  Municipal  Engineer. 

'14.  Alan  F.  Williams  notifies  us  that  his  ad- 
dress, which  was  formerly  P.  0.  Box  545,  Monrovia, 
Calif.,  is  now  P.  0.  Box  144,  Sausalito,  Calif. 

'15.     Henry  Gardner  Lehrbach  is  now  Lieutenant 
Senior  Grade  in  the  Navy,  Engineer  Corps.     He  is , 
Supervisor    of    Construction    of    Buildings,    Power 
Plants,    Installation,    etc.      His    present    address    is 
Box  27,  Navy  Yard,  Charleston,  S.  C. 

'15.  Charles  A.  Mengers  announces  the  birth  of 
a  son,  Charles  Frederick,  on  April  7,  1920. 

'15.  David  N.  Milhan  has  been  transferred  from. 
Junior  to  Associate  Member  in  the  American  Society 
of  Civil  Engineers. 

'15.  Herbert  Ridgway  has  been  elected  an  Asso- 
ciate Member  in  the  American  Society  of  Civil 
Engineers. 

'15.  Howard  B.  Wright  has  severed  connectionrs 
with  the  Sinclair  Oil  Co.  and  is  now  employed  as 
an. Estimating  Engineer  for  the.Semet  Solvay  Com- 
pany at  Syracuse.  He  maj-  be  addressed  at  12G 
Mildred  Ave. 

'16.  Mr.  and  Mrs.  Edward  McGuire  of  Wilkins- 
burg,  Pa.,  have  announced  the  engagement. of  their 
daughter,  Gertrude  Elizabeth,  to  Benjamin  Flagler 
Poote.  Mr.  Foote  is  now  with  the  Pittsburgli- 
Des  Moines  Steel  Company,  Curry  Building,  Pitts- 
burgh, Pa. 

'16.  Harmon  C.  Kibbe  has  been  elected  a  Junior 
Member  of  the  American  Society  of  Civil  Engineers. 


He  is  now  a  draftsman  for  the  State  of  California 
It  San  Francisco. 

'16.  Arthur  F.  Perrj',  jr.,  is  now  located  at  1202 
Riverside  Ave.,  Jacksonville,  Fla. 

'17.  Mr.  and  Mrs.  James  Elmore  Smith  announce 
the  marriage  of  their  daughter,  Catherine  Elizabeth, 
to  Joseph  Paul  Blundon  on  August  3,  at  Cleveland, 
Ohio.  Mr.  Blundon  is  County  Engineer  of  Boone 
County,  West  Virginia.  The  couple  will  make  their 
liome  at  Madison,  W.  Va. 

'17.  Harold  G.  Miller  has  changed  his  address 
to  512  Greenwich  St.,  Reading,  Pa. 

'17.  Mr.  and  Mrs.  Edwin  L.  Scott  of  Seranton, 
Pa.,  announce  the  engagement  of  their  daughter, 
Anna  Gertrude,  to  John  F.  Hardecker,  8415  Manor 
Ave.,  Woodhaven,  N.  Y. 

'17.  Goichi  Nakamoto  was  married  on  July  1, 
1920,  to  Miss  Yukino  Uno  at  Honolulu,  T.  H. 

'17.  John  0.  Preston  has  been  transferred  from 
Junior  to  Associate  Member  in  the  American  So- 
ciety of  Civil  Engineers. 

'18.  Juan  M.  Bertran  was  married  during  the 
summer  to  Miss  Pilar  Margarido  Hudo.  They  are 
living  at  Ensenada,  Puerto  Rico. 

'18,  MCE  '20.  Percy  S.  Wilson  is  an  Assistant 
Ejigineer  with  the  National  Aniline  Chemical  Com- 
pany of  Buffalo,  N.  Y.  Thomas  H.  McKaig,  '13,  and 
Clarence  E.  Forster,  '15,  are  with  the  same  com- 
pany, the  former  as  engineer  in  charge  of  buildings. 

'19.  Willard  S.  Foster  has  been  elected  a  Junior 
in  the  American  Society  of  Civil  Engineers. 

'19.  Floyd  W.  Hough  has  been  elected  a  Junior 
in  the  American  Society  of  Civil  Engineers. 

'19.  J.  B.  Woodbury  has  been  elected  a  Junior 
in  the  American  Society  of  Civil  Engineers. 

'19.  Curtis  B.  Bennett  has  been  elected  a  Junior 
Member  of  the  American  Society  of  Civil  Engineers. 
He  is  Junior  Assistant  Engineer  of  the  Cleveland 
Railway  Company,  at  Cleveland,  Ohio. 

'19.  Leonard  Miscall  is  at  present  an  instructor 
in  engineering  drawing  at  the  University  of  Illinois 
at  Urbana,  111. 

'19.  Arthur  W.  Winship  has  a  position  on  a 
sugar  plantation  at  Lahaina,  Maui,  T.  H. 

'20.  B.  J.  Harrison  is  engineer  with  the  Cutler 
Hammer  Company  at  Milwaukee,  Wis. 

MCE  "20.  I.  Ilsiang  Pei  is  with  the  Miami  Con- 
servator}- District  at  Englewood,  Ohio. 

'20.  Lacy  L.  Shirey  is  Assistant  on  Engineer 
Corps,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Railroad,  Indianapolis,  Ind. 

'20.  Marcus  Sorokin  is  in  the  M.  of  W.  Depart- 
ment of  the  Pennsylvania  Railroad  at  Pittsburgh, 
Pa. 
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Heavy  Duty  —  Another  Way  To 

Say  "Extra  Yardage — Low 

Cost — Long  Service  Life" 

THE  heavy  duty  mixer — that's  the  Koehr- 
ing—built.not  alone  for  high  speed  operation, 
but  to  "stand  up"  to  highest  speed  operation 
day  after  day,  season  after  season — to  deliver 
trouble-free,  uninterrupted,  extra  yardage  ser- 
vice. Fast  charging — fast  discharging — and 
Koehring  mixed  concrete,  is  Dominant 
Strength  concrete,  because  of  the  Koehring 
Re-mixing  action. 

Koehring  Sizes  in  cubic  feet  mixed 
concrete,  4, 7, 10, 14, 2 1 ,  28  cubic  feet. 

Send  for  1920  Catalog.  Just  off  the  press — 96  pages 
of  information  which  guides  you  to  judge  mixervalues. 
.Ask  for  catalog  HD 

KOEHRING  MACHINE  COMPANY 


MILWAUKEE 


WISCONSIN 


Sales  offices  and  service  warehouses  in  all  principal  cities. 
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THE  BAR  COMPANY  IN  REINFORCED  CONCRETE 
CONSTRUCTION 

•     (Contiiiiiod  from  page  4) 

and  slabs.  Those  for  continuity,  1/12  Wl,  and  semi- 
continuity,  1/10  WI.  are  as  common  as  the  formula 
for  simple  beams,  1/8  Wl.  This  continuity  over 
supports  is  a  great  advantage  in  reducing  the  bend- 
ing moment  at  the  center  of  the  span,  remember- 
ing however,  that  a  negative  moment  occurs  over 
the  support.  A  concrete  structure  when  completed 
and  loaded  is  one  monolithic  mass  and  due  consid- 
eration is  given  this  when  designing.  This  can- 
not generally  be  said  of  other  building  materials. 

The  most  highly  specialized  design  in  reinforced 
concrete  today  is  the  fiat-.slab  or  girderless  floor  con- 
struction. This  requires  considerable  experience  to 
design.  There  are  several  methods  of  placing  the 
steel,  figuring  the  stresses  in  steel  and  concrete,  and 
generally  handling  this  most  modern  feature  of 
building  framing.  Some  of  the  larger  cities  have 
established  codes  for  buildings  coming  under  their 
jurisdiction,  and  considerable  time  in  the  study  of 
flat-slab  has  been  spent  by  committees  of  the  larger 
engineering  societies.  All  of  these  have  made  rec- 
ommendations, no  two  of  which  agree.  The  mo^^t 
thort)ugh  treatise  on  the  various  codes,  systems  and 
rulings,  to  be  made  public  is  contained  in  an  article, 
written  by  Walter  S.  Edge,  C.  E.  '03,  in  the  recent 
edition  of  Hool  and  Johnson's  Concrete  Engi- 
neers Handbook.  This  article  makes  certain  recom- 
mendations which  appear  to  the  writer  to  be  very 
logical  and  consistent  with  the  best  practice.  It  is 
not  well  for  one  who  has  not  had  some  experience 
in  flat-slab  M'ork,  however,  to  attempt  to  design 
alone.  There  are  various  great  economies  which 
can  be  effected  that  are,  only  appreciated  by  those 
who  have  had  to  do  with  this  feature  of  building 
design. 

Concrete  construction  is  becoming  more  standard 
ized  every  day  in  form-work,  bar  sizes,  and  beam 
and  column  sizes.  There  are  two  or  three  systems 
of  standard  forms  on  the  market  for  buildings,  and 
a  movement  has  been  started  to  establish  more  uni- 
form beam,  column  and  slab  sizes.  This  no  doubi 
will  eventually  be  accomplished.  The  greatest  move 
in  standardization  has  taken  place  in  the  bar  in- 
dustry itself,  which  was  caused  by  trying  condition^; 
at  the  steel  mills.  It  has  resulted  in  a  limiting  of 
the  sizes  of  bars  carried  normally  in  stock  by  bar 
companies  to  the  10  following: 

3/8  inch  Round  7/8  inch  Round 

1/2  inch  Round  1       inch  Round 

1/2  inch  Square  1       inch  Square 

5/8  inch  Round  1%  inch  Square 

3/4  inch  Round  1^4  inch  Square 

These  sizes  are  based  on  the  areas  furnished  by  plain 

bars,  and  therefore  deformed  bars  will  be  of  areas 

equivalent  to  them. 

A  close  study  of  this  list  will  show  that  a  wide  as- 
sortment is  obtained  which  still  will  not  lead  to  the 


Dirty  Sewers 

mean 
Sick  Cities 


A  sewer  never  gets  a  chance 
to  get  clogged  when  a  Miller 
Siphon  is  on  the  job.  It's 
automatic.  Each  section  of 
sewer  Is  flushed  out  at  regu- 
lar, predetermined  intervals 
and  flushed  clean. 
Write  for  literature.  We  manu- 
facture apparatus  for  sewerage 
collection  and  disposal,  which 
is  giving  satisfaction  every- 
where. 


PACIFIC  FLUSH-TANK  CO. 


SINGER   BUILDING.    NEW  YORK 
4241-3  E.RAVENSWOOD  AVE.  CHICAGO 


necessity  of  unduly  over  designing  in  steel.  It  is 
•strongly  recommended  that  for  any  prompt  deliv- 
eries this  list  be  adhered  to  strictly.  This  will  re- 
sult in  great  economies  in  the  mill,  warehouse,  and 
even  on  the  job. 

Troubles  and  costs  increase  with  the  number  of 
sizes  called  for  and  the  small  variations  in  bar  sizes 
are  very  confusing  to  the  erectors.  This  list  will 
cause  small  excess  weights  in  places,  but  is  this  not 
also  true  among  the  stock  sizes  of  steel  shapes?  The 
steel  area  economically  required  can  be  furnished 
from  this  list  more  closely  than  that  obtained  in 
standard  warehouse  structural  steel  shapes.  Stan- 
dardization is  the  rule  for  efficient  work  today  and 
this  is  a  step  for  concrete  construction  in  the  right 
direction. 

The  experience  obtained  in  a  bar  company  office 
is  much  greater  than  the  rank  and  file  of  engineers 
and  architects  appreciate.  If  these  companies  were 
consulted  oftener  when  a  concrete  frame  is  to  be 
designed  and  erected,  great  savings  would  result  to 
tlie  architect,  contractor,  bar  company  itself,  and  the 
ultimate  user,  the  owner.  These  companies  are  always 
ready  and  willing  to  be  consulted  by  any  prospec- 
tive builder,  and  framing  plans  will  be  made  on  a 
fee  basis  similar  to  the  usual  building  plans  furnished 
by  architects  and  engineers.  It  is  not  the  purpose  to 
compete  with  the  engineers  and  architects,  but  to 
assist  them  in  their  problems  in  concrete  to  the 
mutual  advantage  of  all. 
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CHICAGO  STEEL  TAPE  CO. 


Leveling  Rods 


6231  Cottage  Grove  Ave. 
CHICAGO.  ILL. 

STEEL  TAPES 

Rod  Ribbons  and  Targets 
Self=Computing  Leveling  Rods 
Lining  Poles  and  Marking  Pins 

and  the 

Eureka  Tape  Repairing  Sleeves 


Stadia  Rods 
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ACCURACY 


WORDS  ASSOCIATED 

IN  THE  MINDS  OF  THOSE  WHO  MEASURE 

EVERYWHERE 

ON  SALE  EVERYWHERE  CATALOG  ON  REQUEST 

SAGINAW.  MICH. 


TNE /UFfffN Pi/L£  (!o. 


106  Lafayette  Street 
NEW  YORK 
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STRENGTH   OF   CINDER   CONCRETE 

(Continued  from  page  16) 

portions  used  arc  by  volume  measurements.  The 
specimens  were  tested  at  the  end  of  35  days  storage 
in  moist  air. 

The  Results  of  the  Tests 
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ITEM 

II 

coco 

Strength 
'7,     of     1 
crushed    s 
concrete. 

(1) 

(2) 

1  to  8  "Run  of  the  Pile" 
1:2:8   sand    and    cinders 

68.8 

222 

26.2 

(3) 

coarser  than    V4"    mesh 
1:4:8   sand   and   cinders 

78.2 

258 

30.5 

(4) 
(5) 

coarser    than    '4"    mesh 
1  to  10  "Run  of  Pile" 
1    to    10   cinders   coarser 

100.0 
61.9 

518 
144 

61.3 
•     17.0 

(6) 

than     %"    mesh 
1:2:6:    10   sand   and   cin- 

64.0 

197 

23.3 

(7) 

ders    coarser  than  %"  mesh  96.0 
1:4:8      crushed      stone, 

539 

63.6 

sand  concrete 

137.8 

847 

100.0 

eomplished  by  replacing  with  bank  sand  a  very  con- 
siderable benefit  is  shown,  as  in  items  (1),  (2),  (3) 
and  (4),  (5),  (6). 

This  is  particularly  evident  in  items  (3)  and  (6) 
where  in  each  case  the  amount  of  sand  just  replaces 
the  finer  material  of  cinders  screened  out. 

As  compared  with  crushed  stone-sand-concrete, 
proportions  1:4:8  (Item  No.  7),  it  is  seen  that  the 
cinder  concrete  has  a  fair  proportion  of  the  strength 
of  the  stone  concrete  made  and  tested  under  the 
same  conditions. 

Commercial  cinder  concrete,  using  sand,  in  the 
proportions  1 :2 :5  gave  at  age  1  month  507  pounds 
per  square  inch  when  hand  mixed.  (Strahan  & 
Ferine  in  Eng.  News,  Vol.  70,  p.  722).  This  was 
cinder  concrete  u.sed  for  floors  in  New  York  Citv. 


Note:  Each  result  is  the  average  of  tests  upon  three  spe- 
cimens 6  inehes  in  diameter  and  12  inches  in  height. 

Discussion. 

Items  (4)  and  (5)  would  seem  to  indicate  that 
there  is  a  benefit  to  be  derived  by  the  removal  of 
the  fine  material  in  the  cinders,  although  the  effect 
is  of  little  practical  importance. 

Where  the   removal   of  the  fine  material   is  ac- 


(Continued  from  page  18) 
in  the  Materials  Laboratory,  and  Mr.  Chobofr  wlio 
is  supervising  work  in  the  Freshman  Surveying 
Field  Period.s.  Other  assistant  instructors  on  the 
staff  are, — Mr.  Collum  who  supervises  work  in  the 
Concrete  Constnietion  Laboratory  and  computation 
work  in  Junior  Bridges,  Mr.  Williams  who  is  also 
supervising  Freshman  Surveying  Field  Periods,  and 
Mr.  Odeyssey  who  is  supervising  Freshman  Drawl 
ing. 

(Continued  on  page  XI) 
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Library  Building,  123  N.Tio^a  Street 

HJ.VAN  VALKENBURG 
Manager 


MILITARY    ROADS,    TRAILS    AND    BRIDGES    IN    THE 
PANAMA  CANAL  ZONE 

(Coiitinu(>d  from  page  0) 
The  ends  of  the  pier  were  6  feet  long  and  5  feet  wide 
and  pointed  up  and  down  stream.  They  were  con- 
nected at  the  top  with  three  10  inch  I  beams,  encased 
in  18  inches  of  concrete.  The  floor  system  consisted 
of  two  18  inch  I-beams  encased  in  concrete  with  an 
8  inch  concrete  slab,  reinforced  with  1  inch  square 
twisted  bars  placed  at  right  angles  to  the  axis  of  the 
bridge  and  spaced  8  inches  c.  to  c.  The  roadway 
was  10  feet  wide  with  a  concrete  parapet  12  inches 
wide  and  12  inches  high  and  pipe  railing  on  eacli 
side. 

When  one  realizes  what  an  important  part  roads 
played  toward  the  success  of  the  Allies  in  Prance, 
and  what  a  factor  they  are  in  civilization,  and  de- 
velopment of  resources,  he  can't  help  feeling  a 
certain  lack  of  security  on  the  Canal  Zone  due  to 
the  non-existence  of  this  important  type  of  com- 
munication. Up  to  this  time  the  work  has  been  car- 
ried on  by  emergency  appropriations  from  Con- 
gress. Recently  funds  were  set  aside  for  surveys. 
The  Panama  Canal  is  such  a  wonderful  specimen  of 
human  endeavor  and  has  such  a  commercial  advan- 
tage that  no  effort,  tending  toward  its  defense  and 
the  development  of  its  contiguous  territory,  should 
be  spared. 

This  work  is  being  carried  on  under  the  able  di- 
rection of  Col.  C.  S.  Riche,  Corps  of  Engineefs, 


Student  Supply  Store 

403  College  Avenue 


Drawing  Supplies 
Embossing  of  Stationery 


Banners  and  Pennants 
Pillow  Tops 


A  Leather  Stunt  Book  you  should  see 


Watch  Repairing  and  Jewelry 


Eastman  Kodak  Agents 


We  have  stunt  pictures  of  all  the 
events  of  the  year 
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The  Best  for  what  you  Pay 


/^NE  may  pay  ten  dollars  for  something  and  get 
^^cheated,  while  another  pays  twenty  dollars  for  a 
similar  article  and  gets  his  money's  worth.  What  we 
try  to  do  when  serving  students  is  to  have  the  quality 
needed  for  the  work  and  charge  only  a  fair  price.  TEe 
quality  at  the  Co=op.  comes  first. 


Cornell  Co=op.  Society 


MORRILL  HALL 


ITHACA,  N.  Y. 


SUGGESTIONS   FOR   CONCRETE   DESIGN 

(('oiitiiiiuMl  from  page  1.j) 

obtained  by  adding  thickness  to  the  slabs  and  not 
increasing  the  forms  in  any  way.  If  there  are  sev- 
eral floors  and  roof,  it  is  usnally  best  to  nse  the 
long  flat  slab  construction  even  though  a  light  roof 
load  would  not  require  this  construction.  This 
ir>  done  to  avoid  making  up  another  set  of  forms  for 
the  one  slab. 


IntercoUege 
Athletics. 


(Continued  from  piiRP  IX) 
Last  year  intercollege  athletics  were 
resumed  under  the  leadership  of  H.  B. 
Ortner  '18.  In  addition  to  the  inter- 
college walk  and  cross-country  races 
which  are  held  annually,  we  had  intercollege  grid- 
iron, soccer,  track,  crew,  and  baseball.  In  basket- 
ball alone  did  the  C.  E.  College  show  up  well.  This 
failure  to  show  up  well  in  intercollege  competition 
is  not  due  to  the  lack  of  ability  as  much  as  to  the 
lack  of  interest.  A  few  years  ago  the  C.  E.  College 
won  trophys  regularly  but  lately  no  new  cup  or 
banner  has  appeared  in  the  library.  Aside  from 
the  personal  benefit  derived  from  participation  in 
the  various  sports  the  man  who  goes  out  for  the 
team  helps  the  coaches  to  discover  any  hidden 
varsity  material  and  in  this  way  adds  in  building 
Cornell  Teams.  This  year  we  can  start  in  fresh  and 
produce  teams  that  will  be  on  a  par  with  those  of 
other  colleges.     Let's  do  it. 


This  year  it  has  been  planned  to 
Interfraternity  liave  interfraternity  soccer,  grid- 
Athletics,  iron,  basketball,  and  baseball.     In 

previous  jear  the  fraternities  have 
had  a  baseball  league  but  during  the  fall  there  has 
been  nothing  for  them.  This  year  they  have  .started 
a  soccer  league  and,  with  a  trip  to  the  Peini  game 
on  Thanksgiving  for  the  winner  iis  an  inducement, 
considerable  interest  has  been  aroused.  Inter- 
college and  interfraternity  athletics  have  been 
aroused.  Intercollege  and  interfraternity  athletics 
have  been  planned  with  view  of  getting  men  inter- 
ested in  sport  who  would  not  go  out  for  Varsity 
teams  and  who  would  not  indulge  in  any  athletics 
if  these  other  ways  were  not  open  to  tliem.  The 
coaches  of  all  the  teams  and  the  graduate  manager 
are  all  desirous  that  every  student  will  back  the.sc 
sports  and  help  to  develop  winning  teams  at  Cornell. 

This  year  soccer  is  being  taken  up  in  the 
Soccer,     fall  to  a  greater  extent  than  ever  before. 

Matches  have  been  arranged  with. many  of 
the  leading  colleges  in  the  East.  On  October  2!) 
the  team  will  make  its  first  trip,  when  it  will  play 
Harvard.  A  sciviad  of  about  fifty  men  is  out  under 
the  direction  of  Coach  Bawlf,  and  he  states  that 
the  material  at  hand  is  very  promising  and  that  the 
team  stands  good  prospects  of  winning  the  Inter- 
collegiates.  Practice  is  being  held  every  afternoon 
from  3  to  6  on  Upper  Alumni  Field. 
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EDITORIALS 


SHOULD  THE  ENGINEER  HAVE  A  MORE 

LIBERAL  EDUCATION 

What  Do  You  Think? 

We  have  ventured  to  again  revive  the  chest- 
nut of  a  liberal  education  for  engineers  repre- 
senting what  we  believe  is  the  average  view- 
point of  the  student.  It  is  a  subject  which 
must  be  of  interest  to  every  engineer  as  it 
enters  so  largely  into  his  income.  The  Cornell 
Civil  Engineer  will  be  pleased  to  hear  from  any 
of  its  readers,  either  students  or  alumni,  in- 
cluding YOU,  and  M'ill  be  glad  to  print  any 
opinions  ventured  upon  the  subject.  Everyone 
must  have  some  opinion  upon  this  subject — 
Don't  be  bashful! 


A  BROADER  EDUCATION  FOR  ENGINEERS 

This  subject  is  an  old  chestnut — one  which  comes 
up  for  discussion  every  few  years  as  regularly  as 
the  sun  comes  up  every  morning  and  sets  every 
night.  It  is,  however,  a  particularly  pertinent  sub- 
ject to  discuss  at  the  present  time  when  the  revision 
of  tlie  present  course  during  the  process  of  com- 
bining the  colleges  is  anticipated  by  man}^ 

At  the  present  time  a  Civil  Engineering  student 
is  allowed  but  nine  hours  of  non-technical  electives 
during  his  entire  four  years'  course.  This  means 
that  lie  may  take  but  nine  hours  of  work  in  the 
Arts  College  of  what  might  be  called  liberal  elec- 
tives outside  of  the  required  course  in  Political 
Economy  and  the  one  in  Public  Speaking. 

There  can  be  but  little  doubt  that  an  engineer 
will  benefit  greatly  in  his  post-college  career  if  he 
is  able  to  mingle  on  an  equal  footing  intellectually 
with  business  men  and  with  leaders  of  the  day.  The 
engineer  can  no  longer  be  a  recluse  living  by  him- 
self and  studying  and  working  by  himself.  The 
day  of  the  engineer  who  lives  and  works  in  the 
wilds  out  on  the  borders  of  civilization  is  in  this 
country  largely  a  thing  of  the  past.  The  engineer 
of  to-day  is  a  business  man.  "We  have  heard  engi- 
neers advise  that  engineering  students  take  as  much 


work  as  they  can  in  business  law,  accounting, 
political  economj^  and  such  allied  courses.  They 
say  that  an  engineer  must  be  able  to  meet  business 
men  and  politicians  on  an  equal  footing. 

There  are  three  ways  in  which  this  broader 
training  of  engineers  may  be  accomplished,  which 
to  our  mind  are  feasable.  The  first  of  these  is  self- 
education,  accomplished  voluntarily  bj'  the  student, 
by  the  aid  of  a  library  home  use  permit,  diligent 
and  careful  study  of  carefully  selected  books  and 
general  discussion  either  with  fellow  students  or 
with  professors.  Practically  any  professor  would 
be  glad  to  suggest  suitable  books  to  the  student  for 
this  outside  work. 

The  second  plan  is  to  allow  more  of  the  senior 
elective  hours,  if  iiuleed  not  all  of  them,  to  be  taken 
in  non-technical  electives.  The  great  advantage  in 
this  plan  is  that  it  would  allow  a  much  more  flexible 
schedule  than  at  present.  Those  wishing  to  spend 
more  time  in  Arts  than  is  possible  under  the  present 
system  could  do  so,  while  those  wishing  to  spend 
their  time  in  specializing  in  this  college  would  also 
be  accommodated. 

The  third  plan  and  probabh-  the  most  logical  one, 
since  the  first  plan  involves  a  great  deal  of  will  power 
on  the  part  of  the  student  to  spend  his  leisure  hours 
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in  reading,  and  the  second  means  the  foregoing  of 
a  great  deal  of  valuable  work  in  the  engineering 
line,  is  the  six-year  course.  Some  of  the  colleges 
have  seen  the  logic  of  the  six-year  course  and  have 
made  it  compulsory,  others  have  made  it  optional. 
]n  the  latter  class  is  Cornell.  We  have  spoken  above 
of  the  advantages  of  siu^h  a  plan.  The  greatest 
disadvantage  of  such  a  plan  is  the  additional  strain 
on  the  student's  pocketbook.  The  strain  is  hard 
enough  on  those  who  do  not  have  to  work  their 
way  through  college,  but  on  him  who  is  working  his 
way  the  idea  of  a  six-year  course  miist  seem  like 
utter  foolishness,  and  it  is  to  this  class  of  men  that 
a  college  education  often  means  the  most.  It  is 
these  men  who  would  be  the  goats,  so  to  speak,  with 
a  compulsory  six-year  course.  Moreover,  this  plan 
would  bar  many  men  from  college  who  are  here 
solely  because  of  scholarships  they  have  won.  These 
state  scholarships  are  good  for  but  four  years,  and 
a  six-year  required  course  would  mean  that  many 
of  these  scholarship  holders  would  no  longer  enter 
the  college. 

It  is  a  thing  to  be  noted  that  more  and  more  work 
is  being  taken  by  students  of  the  college  in  the  Arts 
College.  They  realize  that  while  they  are  at  the 
college  mainly  to  gain  an  engineering  education,  to 
be  a  success  in  life  they  must  have  besides  their 
enginering  education  the  fundamentals  of  a  sound 
business  training. 


ARTICLES  FROM  STUDENTS 

Somewhere,  somehow,  sometime  the  idea  has 
arisen  and  spread  that  the  Cornell  Civil  Engineer 
does  not  accept  articles  from  students.  Far  be 
it  from  us  to  have  made  or  even  sanctioned  such  a 
statement.  On  the  contrary  we  will  be  glad  to  re- 
ceive articles  from  any  students  interested  enough 
to  write  them,  and  we  will  print  them  willingly  pro- 
vided only  that  they  are  of  such  a  nature  that  they 
will  interest  the  majority  of  our  readers.  In  the 
larger  sense  of  the  word,  engineers  in  practice,  as 
well  as  those  potential  engineers  in  college,  are  stu- 
dents. The  only  difference  between  the  two  classes 
is  that,  while  the  latter  are  in  a  recognized  inter- 
collegiate institution,  the  former  are  taking  a  post- 
graduate course  in  the  "College  of  Hard  Knocks." 


WE  HAVE  WITH  US  IN  THIS  ISSUE 

We  are  publishing  in  this  issue  an  article  on  the 
Highway  System  in  California.  The  article  deals 
with  California's  system  of  roads,  the  organization 
and  administration  of  the  Highway  Department 
and  the  Department's  work  and  expectations,  and 
with  a  short  description  of  the  construction  of  the 
roads  themselves.  California  Highways  are  known 
throughout  the  United  States  for  their  excellence 
and  we  are  very  fortunate  in  being  able  to  present 


to  our  readers  at  this  time  an  article  on  the  subject 
by  someone  on  the  "inside."  It  is  to  be  hoped  that 
other  states  will  follow  the  lead  of  California  and 
organize  such  a  Department  as  California  has  and 
institute  some  such  comprehensive  construction  and 
maintenance  as  she  has.  In  time  of  war  a  network 
of  good  roads  such  as  exists  in  (California  extend- 
ing from  coast  to  coast  and  from  Canada  to  the 
Gulf  would  be  well  nigh  invaluable.  Let  us  hope 
that  other  .states  not  having  such  an  organization 
as  California  has  will  soon  follow  in  her  foot  steps. 
Who  was  it  that  said,  "In  time  of  peace  prepare  for 
war?" 


The  report  of  the  chief  engineer  of  the  annual 
summer  survey  camp  appears  elsewhere  in  this 
issue.  The  report  is  especially  to  be  commended 
both  for  the  subject  matter  it  contains  and  for  the 
manner  in  which  it  is  presented.  It  is  to  be  regretted 
that  heretofore  many  of  the  reports  have  been  dashed 
off  without  too  nice  a  regard  for  accuracy  and  with- 
out the  inclusion  of  those  statistics  which,  while 
they  were  common  knowledge  to  those  in  the  camp, 
would  be  of  interest  to  those  not  connected  with 
the  camp  and  not  knowing  over-much  about  its 
work.  The  report  this  year  contains  much  novel 
matcrinl  and  in  this  respect  is  very  good. 


The  article  by  Mr.  Havens  and  Mr.  Gascoigne  on 
the  Disposal  of  Cleveland  Sewage  is  a  very  inter- 
esting and  instructive  one.  It  is  interesting  to  note 
that  ample  means  is  provided  for  the  future  enlarge- 
ment of  the  city  with  the  consequent  increase  in 
the  amount  of  sewage  to  be  handled.  No  matter 
what  sort  of  municipal  work  is  being  done  the  plan- 
ning for  the  future  growth  of  the  city  is  of  prime 
importance.  The  trouble  that  Cleveland  has  had 
in  regard  to  floating  sewage  is  one  that  has  been' 
encountered  in  a  great  many  of  the  cities  on  thv^ 
Lakes.  The  description  of  the  concrete  pipe  should 
prove  interesting  to  all  sanitary  engineers  as  should 
the  comparison  in  costs  between  the  steel  and  con- 
crete pipes.  The  description  of  the  joints  used  in 
the  concrete  pipes  in  order  to  obtain  less  leakage 
should  prove  of  great  value  to  anyone  engaged  in 
similar  work. 


We  also  take  pleasure  in  presenting  to  our  readers 
a  Statistical  Analysis  of  the  Central  Electric  Sta- 
tion Industry  of  Canada.  This  industry  is  one  of 
the  most  rapidly  growing  ones  in  Canada  at  the 
present  time.  The  article  deals  briefly  with  the 
equipment  involved,  the  number  of  employees  and 
the  salaries  paid  them,  the  amount  of  money  in- 
vested in  the  enterprise,  and  the  amount  of  power 
supplied.  The  article  should  prove  of  great  interest 
to  any  cf  our  readers  engaged  in  this  class  of  work. 


CLEVELAND'S  SUBMERGED  OUTFALLS   FOR  THE  DIS- 
PERSION OF  SEWAGE  INTO  LAKE  ERIE 


Manufacture  aud  Installation  of  Stet'l  and  Concrete 

Outlets— Ty 
R.v  Georoe   B.   GAsrOKixi: 

The  practice  of  discharging  the  sewage  of  large 
cities  into  bodies  of  water,  while  affording  a  ready 
means  of  disposal,  must  be  given  careful  considera- 
tion as  the  volume  of  sewage  increases.  This  is 
necessary  since  it  is  desirable  to  prevent  unsightli- 
ness  and  odors  due  to  floating  and  decomposing 
sewage  matter  and  in  many  cases,  it  is  essential  as 
a  public  health  measure,  to  protect  bathing  beaches 
and  public  water  supplies  from  pollution.  Exteii- 
sive  study  has  recently  been  given  this  problem  by 
various  cities  among  which  m,ay  be  mentionetl, 
Toronto,  Canada ;  Rochester,  N.  Y. ;  Detroit,  Mich  ■ 
Milwaukee,  Wis.;  Chicago,  111.;  Lakewood,  Ohio- 
and  Cleveland,  Ohio. 

The  problem  at  Cleveland  is  especially  important 
since    provision   has   been   made   for   the    discharge 
into  Lake  Erie  of  the  sewage  from  practically  three- 
fourths  (3-4)  of  the  total  population  of  the  metro- 
politan area.     Under  present  conditions  this  repre- 
sents a  normal  sewage  flow  of  approximately  100,- 
000,000  gallons  each  day,  and  in  1960  is  estimated 
to  amount  to  300,000,000  gallons  daily.     This  quan- 
tity of  sewage  must,  therefore,  be  so  disposed  of  in 
the  lake  water  that  not  only  will  there  be  no  menace 
to   the   j)ublic   health   either   from   the   pollution   of 
bathing  beach  waters  or  from  the  contamination  of 
the  water  supply,  but  also  that  sentimental  objec- 
tions due  to  odors,  discoloration  of  the  lake  water 
and  the  presence  of  oily  areas  or  of  floating  solids 
in  the  vicinity  of  the  outlet  will  be  kept  to  a  mini- 
mum.    As  .shown  by  the  accompanying  map   (Fig. 
])  the  points  of  discharge  of  the  intercepting  .sewers 
which  serve  the  two  lake  front  areas  are  each  dis- 
tant  less   than   a   mile   from   large   public   bathing 
beaches,   while   the   so-called   We.sterlv   outfall   dis- 
charges   approximately   four    (4)    miles    from    the 
present  water-works  intakes. 

In  order  to  accomplish  the  desired  results,  con- 
siderable time  and  study  have  been  given  to  the 
most  satisfactory  method  by  which  complete  dis- 
persion of  the  sewage  into  the  lake  water  would  be 
obtained.  Prom  a  construction  standpoint,  as  well 
as  from  a  consideration  of  the  results  obtained,  these 
studies  may  be  summarized  under  the  following 
headings: 

The  maufacture  and  installation  of  steel  and 
concrete  pipe. 


*  Sanitary  Knginoor,  Sub-Division  of  Sewage  Disposal, 
City  of  Cleveland,  Oliio. 

*^  Assistant  Sanitary  Engineer,  SubDivision  of  Sewage 
Disposal,  City  of  Cleveland,  Ohio. 


Pipe— Allowai)le   Leakage— Conditions  Ob.served  About 
pes  of  Outlets. 

'   and  Wii.i.i.Mr  L.   Havens** 

The  allowable  leakage  for  .submerged  out- 
falls. 

The  type  of  outlet  at  the  point  of  discharge. 

Conditions  observed  about  various  submerged 
outlets. 

Manufacture  and  Installation  of  Steel  and  Concrete 

Pipe 

The    first    submerged    outfall    in    Cleveland    was 
placed  in  operation  in  1912  at  the  East  140th  Street 
outlet   and   was   designed   to   discharge   at   a  single 
point   about   2,600   feet   off  shore  and   in   about   25 
feet  of  water.    This  outlet  pipe,  63  inches  in  diame- 
ter, was  made  of  riveted  .steel  boiler  plate,  dipped 
in  a  preservative   coating  as  a   protection  against 
rust  and  acid.    The  pipe  was  delivered  by  the  manu- 
facturer in  50-foot  lengths,  with  a  heavy  angle-iron 
flange  riveted  on  each  end.    At  the  dock  these  50- 
foot  sections   were   assembled  into  lengths   of  150 
feet,  which  were  bulkheaded  at  the  ends  and  then 
towed  a  distance  of  about  eight  (8)  miles  to  the  lo- 
cation for  the  pipe  line.     Openings  were  then  made 
in  the  bulkheads  and  each  .section  of  pipe  was  al- 
lowed  to   fill    slowly,    gradually    settling    into    its 
proper  place.     After  the  pipe  has  been  lowered  a 
diver  connected  the  150-foot  sections  by  means  of 
a  special  submarine  joint,  as  shown  in  Fig.  2.     The 
pipe  was  laid  on  an  even   grade  in  a  trench  exca- 
vated in  tiie  lake  bottom  and  terminates  in  a  single 
outlet  approximately  25   feet   beneath  the  water's 
surface.    This  outlet  consists  of  an  upturned  ell,  and 
is  protected  by  a  caisson  surrounded  by  rip-rap. 

The   second   submerged   outfall   pipe   to   be   con- 
structed  in   Cleveland   was   installed   at   the   West 
58th  Street  outlet  in  1916.     The  shore  end  of  this 
pipe  consists  of  400  lineal  feet  of  72-inch  concrete 
pipe  with  ca.st-iron  flanges,  the  pipe  being  carried 
on  timbers  between  the  piles  supporting  the  storm 
overflow  channel.     At  the  end  of  this  section  there 
is  a  72-inch  by  60-inch  by  60-inch  east  iron  Y  and 
from  one  branch  of  this  Y  extends  a  60-inch  line  of 
riveted  .steel  pipe  2,200  feet  in  length.    The  other  60- 
inch  branch  of  the  Y  was  bulkheaded  and  provides 
for  the  future  installation  of  a  similar  pipe  line. 
From  the  end  of  the  60-inch  line  there  extends  1,000 
feet  of  steel  pipe,  tapering  gradually  from  60  inches 
to  24  inches  in  diameter  and  along  this  tapered  sec- 
tion are  openings  6  3-4  inches  in  diameter,  staggered 
on  7  1-2  foot  centers.    This  pipe  was  laid  in  a  trench 
excavated  in  the  lake  bottom  and  terminates  in  a 
cast-iron  flap  gate,  so  weighted  as  to  insure  maxi- 
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mum  use  of  the  multiple  outlets,  under  all  condi- 
tions of  flow.  The  average  depth  of  the  openings 
beneath  the  water's  surface  is  approximately  30 
feet. 

The  third  submerged  outlet  to  be  constructed  was 
completed  in  1918  and  was  laid  in  a  trench  parallel 
to  and  approximately  150  feet  distant  from  the 
steel  pipe  installed  at  the  Easterly  site  in  1912. 
This  pipe  is  84  inches  in  diameter  and  was  made 
of  reinforced  concrete  having  a  wall  thickness  of  8 
inches.  The  pipe  was  cast  in  20-foot  lengths,  each 
section  weighing  approximately  25  tons.  A  con- 
crete bell  and  spigot,  cast  to  a  hemispherical  curve, 
was  formed  on  the  ends  of  each  pipe  by  the  use  of 
cast  iron  forms  specially  machined.  These  castings 
were  placed  in  the  bottom  of  the  pipe  forms  and  the 
concrete  of  the  pipe  shell  poured  upon  them.  Two 
holes  were  left  in  the  concrete  about  8  inches  from 
each  end  of  the  pipe,  into  which  were  later  wedged 
eye-bolts  which  were  bolted  together  after  the  pipe 
was  in  place.  The  20-foot  sections  were  cast  on 
end  in  steel  forms  and  after  the  concrete  had  hard- 
ened sufficiently,  were  turned  on  side,  loaded  upon 


scows  and  towed  a  distance  of  about  ten  (10)  miles 
to  the  outlet  trench.  Each  section  was  lowered  in 
place  by  means  of  an  A-frame  so  mounted  that  it 
could  be  swung  out  over  the  end  of  the  scow  and 
from  which  the  pipe  was  suspended  in  double  loops 
of  cable.  As  soon  as  the  trench  had  been  excavated 
to  grade,  the  pipe  was  lowered  and  the  directions 
for  moving  it  in  order  to  engage  with  the  spigot  end 
of  the  pipe  already  in  place,  were  telephoned  by  a 
diver  to  his  attendant  on  the  scow.  In  order  to 
maintain  a  uniform  grade  for  the  pipe  line  it  was 
often  found  necessary  to  support  an  end  of  a  pipe 
on  concrete  blocking  or  to  remove  obstructions  in 
the  trench  by  means  of  a  water  jet  handled  by  the 
diver.  When  the  pipe  was  brought  to  correct  line 
and  grade,  the  diver  inserted  1  1-4  inch  tie-bolts 
about  four  (4)  feet  long  through  the  eye-bolts  on 
either  side  of  the  pipe  line  and  these  bolts  were 
tightened  by  means  of  a  rachet  wrench,  hand-operat- 
ed from  a  float.  Each  joint  was  inspected  bj'  the 
diver  and  in  cases  where  oakum  was  used,  the  joint 
was  calked  from  the  inside  before  another  pipe  was 
lowered  in  place. 
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Tlic  total  liMijfth  of  this  ttoiicrcte  submerf^ed 
outlet  is  ;i,2()()  feet,  of  whicii  the  last  one  thousand 
feet  eousists  of  a  seetion  tapering  from  84  inelies 
to  48  inehes  in  diameter.  Along  this  tapered  sec- 
tion there  are  150  8-ineh  openings  staggered  on 
tj  1-2  foot  centers,  the  axes  of  the  openings  being  up- 
turned 45  degrees  with  the  horizontal.  These  port- 
holes (Fig.  3)  were  cast  in  the  pipe  by  means  of 
wooden  forms,  the  concrete  being  carefully  finished 
to  obtain  a  smooth  round  orifice.  The  depth  be- 
neatli  the  water's  surface  of  the  several  points  of 
discharge  averages  approximately  30  feet.  The 
pi]ie  was  laid  on  an  even  grade  in  a  trench  excavated 
ill  the  lake  bottom  and  terminates  in  a  48-inch  flap 
gate  so  designed  as  to  remain  closed  except  when 
the  flow  of  sewage  exceeds  the  capacity  of  the 
multiple  outlets  along  the  tapered  section.  Details 
of  the  pipe  and  of  the  submarine  joints  are  shown 
in  Pig.  4. 

Tiie  substitution  of  concrete  for  steel  in  the  con- 
struction of  the  second  submerged  outlet  at  the 
Easterly  site  was  not  made  as  the  result  of  any 
superior  qualities  of  the  materials  as  such,  but  was 
rather  a  measure  of  economy  and  expediency.  At 
the  time  the  second  pipe  line  was  proposed  (1917~) 
steel  in  any  form  was  difficult  to  obtain  and  consc- 
((ueiitly,  the  pric(>  bid  per  lineal  foot  for  steel  was 
appi'oximately  twice  that  submitted  for  the  etpiiva- 


leut  size  of  concrete  pipe.  In  regard  to  the  relative 
merits  of  the  two  materials,  specific  requirements 
and  specific  handling  and  laying  facilities  would 
no  doubt  be  tiie  deciding  factors  in  nearly  every  in- 
stallation, provided  conditions  were  such  that  prices 
were  at  all  coiii|)aral)le.  Wliile  with  ordinary  pre- 
caution.s  observed  in  laying  either  type  of  pipe,  the 
flanged  joint  used  for  steel  pipe  will  probably  re- 
.sult  in  less  leakage  than  the  bell  and  spigot  joint 
used  for  concrete,  it  should  be  emphasized  that  the 
importance  of  this  factor  would  depend  upon  the 
use  and  location  of  the  pipe  line.  It  is  safe  to  as- 
sume that  the  concrete  bell  and  spigot  pipe  would 
not  ordinarily  be  suitable  for  a  high  pressure  line 
altiiough  the  actual  leakage  on  this  particular  pipe 
amounted  to  slightly  less  than  one  cubic  foot  per 
minute  per  joint,  when  tested  under  six  (6)  feet 
of  static  head.  The  difference  in  durability  of  the 
two  materials  would  probably  be  negligible  except 
in  the  case  of  sewage  carrying  an  exceedingly  high 
percentage  of  acid  industrial  wastes.  Another  ad- 
vantage in  the  use  of  concrete  lies  in  the  carrying 
capacities  of  the  two  pipes  and  especially  is  this- 
true  if  steel  forms  are  used  and  care  is  exercised 
in  the  making  and  pouring  of  the  concrete.  It  may 
be  said,  however,  tiiat  due  to  the  greater  weight  of 
tile  conci'ete  pijx'  and  to  the  consequent  difficulties 
in  handling  and  la\'ing  the  heavier  sections,  a  given 
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length  of  submerged  steel  pipe  can  usually  be  laid 
in  a  shorter  time.  This  is  due  not  only  to  the  extra 
number  of  joints  whicli  must  be  made  below  water, 
but  also  to  the  amount  of  time  required  for  hauling 
the  sections  to  the  site  of  the  work. 

Allowable  Leakage  for  Submerged  Outfalls 

It  is  to  be  appreciated  that  absolute  water-tight- 
ness in  a  submerged  sewer  outfall  is  not  so  necessary 
as  in  the  case  of  pipe  lines  used  for  other  purposes 
sucli  as  submerged  water-supply  intakes  or  land  sec- 
tions of  water  or  sewer  pipe  lines.  However,  in  order 
that  the  general  intent  of  preventing  sewage  solids 
from  being  stranded  upon  the  bathing  beaches  and 
of  obtaining  a  continuous  pipe  line  of  reasonable 
tightness  may  be  carried  out,  it  is  usually  customary 
to  include  in  the  specifications,  an  item  which  states 
the  maximum  allowable  leakage.  This  amount,  of 
course,  varies  with  the  material  used,  the  method  of 
laying  and  the  type  of  joint  and  is  ordinarily  ex- 
pressed in  cubic  feet  per  minute  per  joint  when  the 
entire  pipe  line  is  tested  under  a  specified  static  head. 
The  leakage  in  the  400  feet  of  72-inch  concrete  and 
2,200  feet  of  60-inch  steel  pipe  installed  at  the  West 
58th  Street  outlet,  as  actually  measured  under  test, 
amounted  to  practically  one-quarter  of  a  cubic  foot 
per  minute  per  joint  when  the  line  was  subjected 
to  a  6-foot  head.  The  leakage  in  the  84-inch  con- 
crete pipe  installed  at  the  East  140th  Street  outlet, 
amounted    under    similar    conditions,    to    approxi- 


mately one  (1)  cubic  foot  per  minute  per  joint.  As 
soon  as  the  construction  of  the  approach  channels 
leading  to  the  outfall  pipe  were  completed  and  tiie 
last  section  of  84-inch  pipe,  containing  a  tight  timber 
bulkhead,  was  laid,  the  flow  of  sewage  was  utilized 
to  build  up  the  static  head  on  the  pipe  line.  The 
quantity  of  sewage  entering  the  approach  channels 
was  regulated  and  measured  so  that,  for  any  given 
head,  the  total  leakage  was  known.  In  order  to 
cause  a  leakage  of  one  (1)  cubic  foot  per  minute 
when  tested  under  six  (6)  feet  of  head,  a  single 
opening  of  only  about  one-half  inch  in  diameter 
would  be  required.  As  mentioned  above,  while  this 
leakage  might  prove  excessive  under  certain  condi- 
tions, yet  it  is  believed  that  this  amount,  if  evenly 
distributed  along  the  entire  length  and  not  confined 
to  a  certain  few  joints  of  a  submerged  sewer  outfall, 
will  not  be  objectionable  and  may  be  obtained  under 
average  working  conditions,  with  either  steel  or 
concrete  pipe.  The  experience  in  Cleveland  demon- 
strates that  submarine  pipe  joints  can  be  made  suf- 
ficiently tight  without  the  use  of  cast-iron  flanges. 

Type  of  Outlet  at  Point  of  Discharge 
Since  thorough  dispersion  of  the  sewage  is  to  be 
desired  in  order  to  obtain  the  full  benefits  of  the 
diluting  water,  considerable  study  lias  been  given 
to  the  most  practical  manner  in  wliich  this  result 
eould  be  obtained.  From  studies  of  the  various 
Cleveland  installations  it  is  evident  that  the  multi- 
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pie  outlet  has  ii  ilecitled  advantage,  especially  in 
relatively  shallow  depths.  The  exact  location  of 
the  single  point  of  discharge  of  the  Easterly  steel 
pipe  line  is  easily  determined  since  the  disturbance 
on  the  water's  surface  is  so  marked  that  when  the 
lake  is  calm,  the  boiling  effect  can  be  seen  from 
shore.  In  the  case  of  the  multiple  outlet  section, 
however,  it  is  practically  impossible  to  note  any 
disturbance  of  the  water's  surface  even  from  a  boat 
near  the  outlet.  The  taper  of  the  pipe  is  so  designed 
that  maximum  use  is  always  made  of  the  port-holes 
along  the  tapered  section.  Under  maximum  flow 
conditions,  the  flap  gate  at  the  end  of  the  tapered 
section  is  forced  open  and  then  receives  its  share 
of  the  total  flow.  Assuming  that  conditions  of 
operation  are  the  same  as  calculated  in  the  design 
and  that  each  opening  receives  its  proportion  of 
the  total  flow,  the  discharge  from  each  port-hole 
(under  an  average  total  flow  of  75  M.  g.  d.)  amounts 
to  approximately  0.5  M.  g.  d.  This  rate  of  flow 
from  points  some  30  feet  below  the  lake  level  is 
not  noticeable  at  the  water's  surface  and  such  an 
arrangement  must  obviously  result  in  more  effective 
dispersion  than  Would  be  the  case  if  the  entire 
quantity  of  sewage  were  discharged  at  a  single 
]ioint. 

Conditions    Observed    About    Various    Submerged 
Outlets 

The  first  observations  of  conditions  about  the  out- 
lets were  made  in  191.3  after  the  63-incli  steel  pipe 
at  the  Easterly  site  had  been  in  operation  about  one 
year.  Soundings  around  this  outlet  indicated  that 
a  carpet  of  sludge  had  formed  upon  the  lake  bottom 
to  a  maximum  depth  of  about  two  (2)  feet  and  that 
this  deposit  was  fairly  well  distributed  over  an  area 
within  a  radius  of  from  100  feet  to  300  feet  from 
the  point  of  discharge.  After  the  multiple  outlet 
pipe  at  the  Westerly  site  had  been  in  operation 
only  a  few  days  dredgings  were  made  in  its  vicinity 
by  dragging  a  conical  iron  scoop  along  the  lake 
bottom,  but  no  evidence  of  a  deposit  of  sludge  was 
obtained.  Six  months  later,  however,  masses  of 
sludge  varj'ing  in  size  from  a  few  inches  to  some 
thirty  (30)  or  forty  (40)  feet  in  diameter  were  seen 
to  rise  to  the  surface  of  the  water  in  the  vicinity  of 
this  outlet.  These  masses  disintegrated  readily  on 
coming  to  the  surface  and  either  settled  again  as 
soon  as  the  gas  was  liberated  or  else  were  scattered 
in  fine  particles  throughout  the  lake  water.  Simihir 
conditions  have  since  been  observed  about  the  steel 
pipe  outlet  at  East  140th  Street.  Dredgings  have 
shown  the  presence  of  a  carpet  of  sludge  extending 
as  far  as  one-quarter  of  a  mile  from  the  point  of 
discharge.  This  condition  was  particularly  notice- 
able during  the  excavation  of  the  trench  for  the 
concrete  pipe  which  paralleled  the  former  pipe  line 
and  was*  distant  from  it  about  150  feet.  Large 
masses  of  sludge  were  removed  by  the  clam-shell  or 
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rose  to  the  sxirface  as  adjacent  layers  were  dis- 
turbed. The  material  itself  is  a  black  foul  mass  fre- 
quently containing  large  quantities  of  long  thread- 
like worms.  It  has  the  characteristic  odor  of  de- 
composing sludge  and  is  usually  filled  with  minute 
bubbles  cf  gas.  It  has  been  observed  that  most  of 
the  gas-lifted  sludge  may  be  found  after  a  compara- 
tively long  period  of  warm  weather  during  which 
tiftie  the  lake  has  been  very  calm.  As  a  rule  after 
heavy  storms  very  little  of  the  material  will  be  no- 
ticed in  the  vicinity  of  the  outlets. 

While  particles  of  solid  matter  from  sewage,  such 
as  matches,  hulls  of  grain,  vegetables,  seeds  and 
pieces  of  soap  have  been  found  scattered  along  the 
shore  of  the  lake  for  a  distance  of  perhaps  two  (2) 
miles  from  the  Easterly  outlet,  this  Condition  has 
usually  occurred  during  or  just  after  high  sewage 
flows  when  the  excess  storm  water  has  been  dis- 
charged directly  upon  the  beach.  The  degree  to 
which  this  condition  will  obtain,  now  that  provision 
has  been  made  to  discharge  the  excess  flows  600 
feet  off  shore,  is  a  matter  for  continued  observa- 
tion. There  is  no  doubt,  however,  that,  under  cer- 
tain conditions,  particles  from  the  sewage  dis- 
charged at  the  outlets,  do  find  their  way  to  the 
shore.  Floating  material  recognizable  as  of  sewage 
origin  may  be  noticed  in  the  water  about  either  out- 
let, the  quantity  gradually  diminishing  with  in- 
creasing distance  from  the  outlet  but  being  readily 
visible  for  a  distance  of  from  one  (1)  to  two  (2) 
miles.  After  prevailing  westerly  or  northwesterly 
winds,  such  particles  have  been  observed  at  Euclid 
Beach,  a  distance  of  approximately  one  and  one- 
half  (1  1-2)  miles  from  the  Easterly  outlet.  Sea- 
gulls have  also  been  seen  taking  food  from  the  water 
as  far  distant  as  this  point.  The  same  conditions 
obtain  in  respect  to  Edgewater  Beach  at  the  West- 
erly site  but  to  a  lesser  degree  on  account  of  the 
direction  of  the  natural  lake  currents  and  of  the  pre- 
vailing winds. 

The  discoloration  of  the  lake  water  about  the 
Easterly  steel  outlet  can,  on  a  clear  day,  be  easily 
seen  from  shore"  and  usually  occupies  an  area  about 
(Coiitimied   on   page  VIII) 
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General 

In  1910  the  State  of  California  adopted  the  State; 
Highways  Acit  which  provided  !t>18,()()(),()()()  in  l)on(is 
for  constructing  a  system  of  state  highways. 

A  Kceond  issue  of  $ir),()()0,0()()  was  voted  in  1916, 
and  a  third  issue  of  $4(),()()0,()()0  was  voted  in  1919. 
The  fin;t  tvyo  issues  have  been  expended  in  con- 
structing a  comprehensive  system  of  roads  running 
generally  in  a  nortlierly  and  southerly  direction 
from  the  Oregon  line  to  Mexico,  embracing  two 
routes,  one  along  the  coast,  and  the  other  traversing 
the  vast  inland  valleys.  The  third  bond  issue  pro- 
vides for  completing  aii\-  gaps  left  in  the  two  main 
routes,  and  for  constructing  a  large  number  of 
laterals  running  crosswise  over  the  State. 

It  can  be  said  without  fear  of  contradiction  tiuit 
Ualifornia  has  one  of  the  most  complete  and  up-to- 
date  highway  systems  in  the  country.  The  highway 
program  is  far  from  complete  as  yet,  but  it  is  the 
opinion  of  all  who  have  had  the  pleasure  of  riding 
over  its  smooth  concrete  roads,  that  its  highway 
system  is  comparable  with  its  magnificient  climate 
and  wonderful  scenery.  Some  of  the  highways  run 
for  many  miles  along  the  shores  of  the  Pacific 
Ocean,  other  roads  traverse  the  ridges  of  tlie  moun- 
tains, or  dip  down  into  deep  canyons  and  valleys, 
and  still  others  encircle  beautiful  lakes  as  at  Lake 
Talioe,  a  lake  that  compares  favorably  with  any- 
thing Switzerlaiul  has  to  offer.  A  few  hours'  ride 
over  state  roads  takes  one  from  the  warm  sunny 
interior  valleys  to  the  cool  crisp  mountain  country, 
with  its  snow-capped  peaks.  In  August  the  writer 
took  a  trip  from  his  home  in  Sacramento,  where 
the  temperature  was  around  98°,  and  spent  the 
night  at  Lake  Tahoe  with  a  highway  construction 
camp.  During  the  night  a  heavy  thunder  storm  came 
up,  and  hail  and  snow  fell,  all  the  mountain  peaks 
around  the  lake  being  beautifully  white  in  the 
morning. 

California  abounds  in  wonderful  natural  scenery, 
much  of  which  can  be  reached  over  its  State  High- 
ways. The  Yosemite  Valley  and  the  giant  redwoods 
are  samples  of  what  can  be  found  here.  Construc- 
tion work  in  the  mountains  is,  of  course,  limited  to 
the  summer  season,  but  work  in  tlie  valleys  and 
along  the  coa.st  proceeds  during  almost  the  entire 
year,  in  marked  contrast  with  construction  work  in 
the  Ea.st,  where  work  is  shut  down  during  winter 
months. 

California  has  no  .so-called  state-aid  system,  under 
which  roads  are  built  for  counties  or  towns,  part  of 
the  expense  thereof  being  borne  by  the  county  or 


town,  and  part  by  the  state.  Under  the  present 
system  in  u.se  here,  the  .state  bears  the  entire  orig- 
inal cost  of  state  highways  within  the  county,  and 
maintains  .same.  The  counties  as  a  rule  have  fur- 
nished deeds  to  necessary  rights  of  way.  Under 
the  present  highway  law  the  counties  are  recpiired 
to  pay  the  interest  on  the  cost  of  roads  constructed 
within  their  limits.  This  has  worked  a  hardship  on 
some  of  the  counties,  and  it  is  proposed  to  amend 
this  part  of  the  law,  so  that  interest  charges  will 
be  paid  by  the  entire  state. 

Construction  work  has  recently  been  at  a  low 
ebb  due  to  abnormal  conditions  of  the  financial 
market,  which  gave  no  sale  for  bonds  carrying  only 
41/2%  interest,  and  to  the  high  cost  of  materials  and 
laboi-.  Few  contracts  have  been  let  during  the  past 
year,  and  only  in  cases  in  whicTi  the  counties  af- 
fected by  certain  pieces  of  roads  within  their 
boundaries,  purchased  the  necc.s.sary  bonds,  have 
contracts  been  let.  There  has  been  under  way  a 
certain  amount  of  work  let  under  i)revious  eon- 
tracts,  a  small  amount  of  day  labor  or  force  ac- 
count work,  aiul  a  considerable  amount  of  main- 
tenance work. 

A  number  of  iin|)rovements  in  methods  of  con- 
struction and  in  equipment  used  have  been  de- 
veloped during  the  construction  of  California  high- 
ways, notably  the  use  of  the  nail  template,  which 
is  now  employed  wherever  concrete  is  laid.  This 
template  has  projecting  nails  on  its  under  side,  and 
is  dragged  along  the  header  boards  in  front  of  the 
mixer.  As  the  subgrade  must  be  sufficiently  low  so 
as  to  be  marke<l  by  the  nails,  the  danger  of  pave- 
ment being  constructed  which  is  thinner  than  re- 
quired by  .specifications  is  avoided. 

Also  the  ]>o)!ding  methfxl  of  curing  concrete,  by 
covering  the  newly  laid  pavement  with  water  held 
in  by  check  dams  or  dykes,  is  a  di.stinct  California 
development. 

Also  the  meeiianical  tamper,  which  is  run  by  a 
gasoline  engine  and  strikes  oflF  and  tamps  the  con- 
crete in  ])lace,  was  first  employed,  it  is  believed,  on 
California  State  highways,  and  these  machines  are 
now  manufactured  commercially  in  California  and 
in  Eastern  states. 

Also  the  Osborne  Adhesive  Machine,  an  ap|)aratus 
designed  by  C.  B.  Osborne,  formerly  geologist  for 
the  Commission,  used  for  determining  the  adhesive 
property  or  stickiness  of  road  oils. 

Organization 
The  State  Highway  Commission  consists  of  three 
members  appointed  by  the  Governor.    The  Highway 
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Engineer,  Austin  B.  Fletcher,  the  Secretary  and  the 
Attorney,  are  also  the  Governor's  appointees. 

Active  work  M'as  started  January  1st,  1912,  at 
which  time  the  commission  established  seven  di- 
vision offices  in  different  parts  of  the  state.  Division 
I  at  Willits,  in  charge  of  F.  B.  Somner,  Division 
Engineer;  Division  11,  at  Dunsmuir,  T.  A.  Bedford, 
Division  Engineer;  Division  III  at  Sacramento,  G.  R. 
Winslow,  Division  Engineer;  Division  IV  at  San 
Francisco,  W.  L.  Clarke,  Division  Engineer;  Di- 
vision V  at  San  Luis  Obispo,  L.  S.  Gibson,  Division 
Engineer;  Divison  VI  at  Fresno,  J.  B.  Woodson, 
Division  Engineer;  and  Division  \'1I  at  Los  Angeles, 
W.  W.  Patch,  Division  Engineer.  The  Headquarters 
of  the  Commission  are  at  Sacramento,  where  th(^ 
f()lh)wing  brandies  of  the  organizatioji  are  located: 
The  Highway  Engineer,  who  has  directly  under  him 
six  assistant  highway  engineers,  eaeli  in  charge  of 
a  subdivision  of  work  such  as  bridges,  construction 
work  (contract  and  force  account)  maintenance 
woi-k,  e(iuipment,  and  two  general  inspectors.  The 
headquarters  office  has  general  supervision  over  the 
entire  state,  and  employs  engineers,  draftsmen  and 
computers  to  check  over  all  plans  and  estimates 
made  by  the  several  division  engineers.  Here  are 
located  also  the  legal,  accounting,  disbursing  and 
purchasing  departments,  each  with  its  corps  of  as- 
sistants. The  testing  laboratory  in  charge  of 
a  testing  engineer  and  assistants  is  also  located 
here.  The  bridge  department  is  in  charge  of  the 
bridge  engineer,  with  several  engineers  and  drafts- 
men under  him.  This  department  makes  original 
designs  for  bridges  on  the  state  highways,  when 
necessary,  and  also  checks  designs  made  by  county 
engineers.  The  state  generally  has  an  inspector 
present  on  all  county  bridge  construction. 

The  seven  division  offices  are  each  in  charge  of  a 
division  engineer,  wlio  has  under  him  two  or  more 
assistant  engineers,  and  a  staff  of  resident  engi- 
neers, office  engineers  and  draftsmen,  surveying 
crews,  superintendents,  and  foremen  on  day  labor 
and  maintenance  work,  with  necessary  clerical 
force. 

Routes 

The  state  highwaj-s  are  designated  by  county, 
route  and  section,  as  "Sac.  3-B,"  meaning  this 
road  is  located  in  Sacramento  County,  on  Route 
No.  3,  Section  B.  The  main  routes  of  the  state 
highway  .system  run  from  north  to  south,  routes 
1,  5  and  7  being  part  of  the  main  coast  route,  and 
routes  2,  3,  4,  and  6  parts  of  the  main  interior  or 
valley  route.  Other  routes  from  No.  8  up  embrace 
a  number  of  cross-routes  or  laterals.  A  count}'  may 
have  a  number  of  sections  lettered  A,  B,  C,  etc., 
i^-enerally  ten  miles  in  length,  more  or  less.  All 
lettering  and  stationing  of  sections  on  main  routes 
begins  at  the  southerly  boundarj-  line  of.  a  county, 
and  extends  in  a  northerh'  direction. 


Standards 

In  1912,  at  the  bcgiiniing  of  its  work  the  com- 
mission set  up  certain  standards  or  principles  to 
be  followed  in  its  state  highway  work.  Briefly 
stated  these  were : 

1.  A  readjustment  of  the  road  locations  or  rights 
of  waj'  so  Jis  to  secure  proper  alignment  and  to 
obviate  tT.e  necessity  of  traveling  around  section 
corners. 

2.  Rights  of  way  of  uniform  width,  preferably 
not  less  than  60  feet  wide. 

3.  Maximum  gradients  in  the  mountainous 
country  of  7  per  cent  and  minimum  radii  on  the 
center  lines  of  such  roads  of  50  feet,  with  all  curve? 
opened  out  as  much  as  possible  by  flattening  slopes 
and  removing  brush  and  such  trees  as  interfere 
with  the  view.  A  clear  sight  of  at  least  150  feet 
should   be  secured   wherever   it   is   practicable. 

4.  The  construction  of  permanent  culverts,  gut- 
ters and  ditches  wherever  thej'  are  needed  to  pre- 
vent water  from  standing  on  the  roadsides  and  on 
grades  to  prevent  gullying  diu'  to  the  water  being 
carried  too  far  in  the  gutter  and  thus  accumulating 
in  volume. 

5.  The  construction  of  bridges  of  a  permanent 
character,  preferably  of  reinforced  concrete,  such 
bridges  to  be  at  least  21  feet  wide  in  the  clear  and 
so  designed  that  they  will  carry  16-ton  traction 
engines  with  a  reasonable  factor  of  safety. 

6.  A  minimum  width  of  roadwaj'  of  16  feet, 
which  may  be  traveled  safely,  such  width  to  apply 
only  to  those  places  in  the  mountains  where  there 
is  so  much  rock  as  to  make  a  greater  width  pro- 
hibitive on  account  of  its  cost.  An  average  width 
throughout  the  remainder  of  the  state  of  24  feet 
on  embankments,  of  21  feet  in  through  cuts,  and 
221/^  feet  where  the  road  is  part  cut  and  part  fill. 

7.  A  crown  or  cross-camber  varying  from  OU'' 
inch  to  the  foot  where  no  surfacing  is  applied  to 
less  than  three-eighths  of  an  inch  where  bituminous 
surfaces  are  used,  in  all  cases  the  crown  to  be  the 
least  needed  to  cause  the  water  to  run  quickly  from 
the  road  into  the  gutters. 

8.  Such  type  of  surfacing  as  tlie  needs  of  the 
locality  require  varying  from  the  graded  road  to 
the  highest  type  of  asphalt  paving  and  varying  in 
width  from  15  feet  to  24  feet. 

9.  The  erection  of  guardrails  at  dangerous  points 
on  grades  and  on  high  embankments. 

10.  The  proper  trimming  of  slopes  along  the 
roadsides,  both  old  and  new,  so  ais  to  prevent  the 
unsightl.v  gashes  now  so  noticeable  along  the  roads. 
Also,  the  planting  of  suitable  trees,  indigenous  to 
the  locality,  and  properlj-  caring  for  them. 

11.  The  placing  of  proper  permanent  monu- 
ments at  the  time  of  construction  along  the  roads 
to  mark  accurately  the  limits  of  the  right  of  way. 
Also,  the  erection  and  maintenance  of  guideboards 
marked  to  show  places  and  distances  accurately. 
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Types 

Approximately  1,250  miles  of  concrete  base  with 
or  without  thin  bituminous  tops,  60  miles  of  con- 
crete or  broken  stone  base  with  Topeka  or  asphalt 
tops,  200  miles  of  oiled  macadam,  and  1,200  miles 
of  graded  earth  roads,  a  total  of  about  2,700  miles, 
have  been  built. 

The  principal  type  of  road  constructed  by  the 
State  Highway  Commission  is  the  concrete  base 
with  a  thin  bituminous  carpet  of  asphaltic  oil  and 
stone  screenings.  This  section  of  road  has  averaged 
about  fifteen  feet  wide  and  four  inches  thick,  ou 
country  roads,  being  thicker  and  wider  near  the 
populous  centers  of  the  state.  The  usual  concrete 
mix  is  1:2:4.  No  expansion  joints  are  in  general 
use,  noi"  has  reinforcement  of  the  base  been  neces- 
sary except  in  cases  of  unusual  soil  conditions.  The 
increasing  use  of  motor  trucks  with  their  heavy 
loads  is  bringing  to  the  front  in  this  state  as  in 
other  states,  both  the  question  of  a  stronger  base 
and  the  question  of  more  stringent  laws  regulating 
the  use  of  motor  trucks  on  state  roads.  It  is  prac- 
tically a  certainty  that  a  stronger  concrete  base 
will  be  used  in  future  in  this  state. 
Specifications 

Following  is  a  brief  description  of  the  specifica- 
tions used: 

Grading — ^All  stumps  and  vegetation  within  the 
roadbed  and  slopes  are  removed,  and  soft  spots  arc 
filled  in  with  good  earth  or  gravel.  Embankments 
are  made  of  suitable  material  spread  in  layers  not 
over  one  foot  thick.  The  entire  width  is  watered 
and  rolled  until  the  surface  is  smooth  and  hard. 

Concrete  Materials — ^AU  cement  must  meet  the 
specifications  of  the  A.  S.  T.  M.  It  is  purchased  in 
large  quantities  and  a  tested  stock  is  left  at  the 
different  mills  to  be  drawn  on  as  needed  for  the 
work. 

The  sand  used  in  concrete  construction  is  tested 
for  strength  in  compression  and  tension  in  a  1:3 
mortar,  and  must  show  a  strength  equal  to  that 
shown  by  the  standard  Ottawa  sand  mortar. 

Placing  the  Concrete — 2x4-ineh  planks  are  placed 
on  edge  and  securely  nailed  to  inside  of  stakes  on 
each  edge  of  pavement.  For  a  thicker  base,  2x6 
inch  planks  are  used.  The  tamping  template  rides  on 
the  headers,  and  great  care  is  used  that  the  headers 
are  true  to  line  and  grade,  so  as  to  produce  a  smooth, 
even  surface  of  concrete.  The  subgrade  is  checked 
by  the  use  of  a  template  with  spikes  set  true  to  the 
crown  of  the  roadway. 

The  concrete  base  is  laid  on  a  damp  subgrade.  It 
is  tamped  with  heavy  crown  grade  tampers  resting 
on  the  header  boards.  A  canvas  belt  is  then  used 
to  smooth  up  the  surface,  and  it  is  finished  off  with 
wooden  floats.  Great  care  is  used  to  have  just  the 
right  amount  of  water  used  in  mixing  concrete. 
The  materials  must  be  mixed  in  a  machine  for  at 
least  one  minute,  the  maximum  speed  of  the  drum 


not  exceeding  sixteen  revolutions  per  minute.  The 
concrete  is  kept  damp  by  sprinkling  for  24  hours, 
and  then  cured  under  water  for  ten  days.  The  road 
is  checked  by  low  earth  dams  into  shallow  ponds 
12  or  15  feet  square.  The  pavement  is»  opened  to 
traffic  one  month  after  laying. 

Expansion  joints  are  omitted  except  at  the  end  of 
a  day  or  half-day  run  of  concrete.  As  all  concrete 
bases  are  intended  to  be  covered  with  some  kind  of 
an  asphaltic  top,  the  inevitable  lateral  cracks,  with 
or  without  expansion  joints,  give  little  trouble.  The 
coarse  aggregate  is  sound  gravel  or  clean  broken 
stone  graded  in  size  from  ^  to  2^  inches.  The 
abrasion  test  is  made  on  rock.  Samples  must  show  a 
minimum  coefficient  of  wear  of  9. 

Tlie  concrete  is  noAV  mixed  in  proportion  of  1 :2  -A, 
a  compressive  strength  of  at  least  2,000  pounds  at 
28  days  is  required  of  this  mixture.  Before  the 
concrete  is  laid,  the  subgrade  must  have  the  same 
crown  as  tlie  pavement.  In  the  past,  reinforcement 
has  been  placed  only  over  adobe  soils  which  tend 
to  develop  long  longitudinal  cracks,  but  it  is  now 
being  placed  in  all  pavements. 

This  reinforcement  consists  of  3-8-inch  square 
rods,  placed  18  inches  on  centers  transversely,  and 
one  rod  along  each  side  of  pavement. 

Culverts — ^For  drainage  purposes,  corrugated 
metal  pipe  are  placed  transversely  on  the  road,  from 
12  to  24  inches  in  diameter,  for  small  openings ;  for 
larger  openings,  reinforced  concrete  culverts  are 
used,  either  with  or  without  bottoms.  Concrete 
headwalls  are  built  on  all  culverts. 

Guard  Rail — The  typical  wooden  guard  rail  in 
use  consists  of  6x6-inch  Redwood  posts,  six  feet 
long,  set  2.5  feet  into  the  ground,  with  two  2x6-inch 
Oregon  pine  rails,  all  painted  white. 

Monuments — Concrete  monuments  are  set  at 
curve  points,  etc.,  being  6x6  inches  by  3  feet  6  inches 
in  size,  set  at  least  3  feet  into  the  ground. 

Superelevation — In  the  valleys  and  on  moderate 
grades  the  Commission  has  not  done  much  along  this 
line  of  superelevation.  The  maximum  speed  al- 
lowed by  the  motor  vehicle  law  in  open  country  is 
35  miles  per  hour,  where  the  view  ahead  is  unob- 
structed. It  is  a  very  difficult  matter  to  rigidly 
enforce  speed  laws,  and  it  may  become  necessary  to 
superelevate  roads  on  all  curves  of  less  than  about 
300  feet  radius.  On  the  mountain  roads  this  is  more 
urgent,  and  to  meet  these  conditions  the  following 
rates  of  slope  for  superelevations  have  been  sug- 
gested : 

For  radius  of  75  feet  or  less.  3-4  inch  per  foot. 

For  radius  of  100  feet  to  150  feet,  3-8  inch  per  foot. 

For  radius  of  225  feet  to  300  feet,  1-8  inch  per  foot. 

The  transition  between  curved  sections  and  tan- 
gent sections  will  ordinarily  be  made  in  a  length  of 
30  feet. 

Oiled  Surface — The  so-called  California  carpet  or 
bituminous  surface  is  placed  on  the  concrete  base  at 
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any  time  after  the  pavement  is  laid,  by  applying 
two  layers  of  asphaltic  road  oil  and  screenings  to  a 
thickness  of  about  ^/^  inch.  This  surface  coat  is 
readily  applied,  aud  costs  about  15  cents  per  square 
yard,  having  a  life  of  about  five  years.  It  is  readily 
repaired,  and  has  proved  a  very  satisfactory  sur- 
facing. The  oil  used  is  what  is  known  as  "E" 
grade  asphalt,  obtained  from  California  oil  fields, 
having  a  penetration  of  about  125°.  The  oil  is  ap- 
plied at  a  temperature  of  about  350°  ¥.,  preferablj^ 
during  warm  weather,  at  the  rate  of  about  0.6  gal- 
lon per  square  yard  of  surface. 

Bridges— The  following  rules  governing  the  de- 
sign of  bridges  have  been  adopted  by  the  Com- 
mission, with  possibly  some  subsequent  modifica- 
tions : 

a.  All  structures  are  to  be  designed  by  compe- 
tent engineers,  and  the  plans,  specifications  and 
workmanship  are  to  be  subject  to  the  inspection 
and  approval  of  the  Highway  Engineer. 

b.  The  width  of  such  structures  shall  be  not  less 
than  21  feet  in  the  clear. 

c.  Concrete  bridges  are  to  be  designed  to  sustain, 
in  addition  to  the  dead  load,  a  uniform  live  load  of 
150  pounds  per  square  foot  of  roadway,  and  the 
floor  system  to  carry  a  20-ton  traction  engine. 

d.  Steel  bridges  of  span  less  than  150  feet  shall 
be  designed  to  sustain,  in  addition  to  the  dead  load, 
a  uniform  live  load  of  100  pounds  per  square  foot, 
and  the  floor  system  a  15-ton  road  roller;  for  spans 
in  excess  of  150  feet,  a  uniform  live  load  of  85 
pounds  per  square  foot,  the  floor  system  to  carry 
a  15-ton  roller. 

e.  Trestles  shall  be  designed  to  sustain,  in  ad- 
dition to  the  dead  load,  a  uniform  live  load  of  150 
pounds  per  square  foot  of  roadway,  and  the  floor 
system  a  15-ton  road  roller. 

The  Commission  is  in  favor  of  concrete  bridges 
wherever  possible.  A  large  number  of  notable 
structures  have  been  designed  and  built  by  the 
Commission,  among  them  the  following :  Reinforced 
concrete  trestle  over  the  Yolo  By-Pass,  more  than 
three  miles  in  length,  costing  about  $500,000;  a  re- 
inforced concrete  arch  span,  242  feet  long,  over  the 
Pit  River,  Shasta  County;  several  bascule  bridges, 
and  a  large  number  of  different  kinds  of  concrete, 
steel  and  timber  bridges,  the  latter  kind  only  in  the 
mountain  regions,  where  it  is  difficult  to  obtain  con- 
crete and  steel  matjerials. 

Standard  designs  and  plans  have  been  made  for 
concrete  bridges  of  various  types  and  spans,  the 
prevailing  type  being  the  short  span  reinforced  con- 
crete girder  bridge. 

Testing  Laboratory^California  has  a  very  effi- 
cient Testing  Laboratory,  and  a  brief  description 
of  its  work  follows. 

In  this  department  are  tested  samples  of  all  ma- 
terials proposed  for  use  in  highway  construction. 
Reconnaissance  surveys  have  been  made  of  the  un- 


developed sections  of  the  State,  to  a.scertain  the 
location  of  suitable  deposits  of  rock,  sand  and 
gravel,  and  samples  have  been  taken  and  tested  in 
the  laboratory."  In  the  more  developed  sections, 
the  material  companies'  plants  are  visited,  samples 
taken  for  tests,  reports  made  on  their  equipment 
and  available  supplies,  possible  output  and  shipping 
facilities. 

The  testing  laboratory  also  makes  tests  of  sec- 
tions of  finished  highway.  A  Calyx  core  drilling 
machine  has  been  mounted  on  a  light  motor  truck, 
which  moves  to  different  parts  of  the  State,  taking 
samples  of  pavement.  A  4i/^-inch  cylinder  is  cut 
cut  of  the  pavement  by  the  use  of  chilled  steel  shot. 
The  drilling  power  is  furnished  by  a  3-HP  gasoline 
engine.  The  average  concrete  pavement  can  be 
drilled  in  10  or  15  minutes.  The  test  pieces  are  in 
good  condition  for  compressive  tests,  these  show- 
ing that  concrete  pavement  3  to  4  years  old  has  a 
compressive  strength  of  over  3,000  pounds  per 
square  inch.  The  borings  taken  from  the  pavement 
are  also  valuable  for  furnishing  an  exact  record  of 
the  thickness  of  base,  and  in  showing  just  how 
thoroughly  the  concrete  was  mixed  at  the  time  of 
laying.  The  IJ.  S.  Office  of  Good  Roads  is  at  present 
making  an  exhaustive  investigation  of  the  highways 
in  this  State,  and  is  using  this  Calyx  core  dril- 
ling machine  in  their  work. 

Tests  are  made  in  the  laboratory,  of  cement,  sand, 
gravel,  rock,  asphaltic  oil,  concrete,  asphalt,  etc. 
All  tests  are  made  according  to  the  methods  of  the 
American  Society  of  Testing  Materials.  Samples 
are  taken  during  the  construction  of  all  pavement 
or  surfacing  work,  and  in  this  way  close  watch  is 
kept  on  all  mixtures,  particularly  of  asphalt  and 
Topeka  mixtures. 

The  asphaltic  oil  used  on  California  roads  is  a 
by-product  of  the  California  oil  refineries.  It  con- 
tains about  90%  of  asphalt  of  80°  penetration  for 
"D"  grade,  and  a  higher  penetration  for  "E" 
grade,  about  125°.  The  two  most  important  physi- 
cal properties  of  road  oil,  to  the  road  builder,  are 
viscosity  and  adhesive  strength.  To  test  the  latter 
property,  the  Osborne  adhesive  test  apparatus  has 
been  designed  and  used.  In  principle  this  device  is 
a  journal  lubricated  with  the  oil  under  test,  and 
operated  by  a  constant  pull  of  a  given  weight,  caus- 
ing the  outer  cylinder  to  revolve.  The  time  re- 
quired to  complete  three  revolutions  of  this  cylin- 
der is  taken  as  the  measure  of  the  adhesiveness  of 
the  oil.  A  constant  given  temperature  of  77°  F.  is 
maintained  by  means  of  water  flowing  through  the 
fixed  cylinder  or  axle.  It  has  been  found  that  oils 
which  require  300  seconds  for  the  adhesive  test  will 
bind  the  bituminous  surface  tightly  to  the  concrete 
base  and  cement  together  the  pieces  of  crushed  rock 
screenings  that  make  up  the  mineral  aggregate  of 
the  wearing  svirface. 

Oils  that  have  a  viscosity  of  less  than  100  (Eugler 
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test)  are  oils  that  can  be  ajiplied  under  pressure  of  a 
spray  at  a  temperature  of  from  250  to  350°  P.,  and 
such  oils  when  applied  are  not  "hard."  They  will 
readily  incorporate  the  covering  of  stone  screen- 
ings and  build  up  a  wearing  surface  of  proper 
thickness. 

The  bituminous  surface  is  dull  black  in  color,  has 
been  found  to  be  "alive"  and  sticky  after  years  of 
traffic,  and  mends  itself  rapidly  when  cut  by  trac- 
tors or  in  other  ways.  It  does  not  roll  or  become 
wavy  as  oiled  macadam  often  does,  and  gives  good 
traction  to  traffic,  as  well  as  being  easy  on  horses' 
feet. 

The  analysis  of  samples  of  this  asphaltic  wearing 
surface  after  a  few  years  of  traffic  shows  it  to  con- 
tain about  9-12%  asphalt,  and  the  mineral  aggre- 
gate conforms  to  a  stone  filled  sheet  asi)halt,  i.  e.,  a 
sheet  asphalt  containing  about  10-30%  aggregate 
retained  on  a  lO-mesh  sieve  and  passing  a  lA-inc'i 
sieve. 

Materials — The  State  has  up  to  this  time  fur- 
nished all  materials  of  construction  to  the  contrac- 
tor, such  as  crushed  rock,  sand,  cement,  steel,  cul- 
vert pipe,  etc.,  the  contractor  being  required  to 
furnish  tlie  labor  and  other  items  necessary  in  the 
construction  of  the  road.  The  Commission  has  had 
the  advantage  of  being  able  to  purchase  materials 
in  large  quantities  at  a  very  low  figure,  to  the  great 
benefit  of  the  public  and  the  work  itself,  as  only 
first  class  materials  were  purchased.  It  has  also 
had  the  benefit  of  an  extremely  low;  freight  rate, 
being  1/2  cent  per  ton  average  on  rock.  The  con- 
tractor has  had  no  excuse  for  cutting  down  on  his 
cement  or  for  substituting  a  poor  grade  of  material, 
with  the  result  that  a  high  grade  of  work  has  been 
done.  The  uncertain  state  of  the  market  today,  as 
well  as  the  changing  freight  ratcH,  etc.,  make  it 
possible  that  there  will  be  a  change  in  the  policy 
of  the  Commission  regarding  the  furnishing  of  ma- 
terials to  contractors,  in  future. 

The  cost  of  materials  entering  into  highway  con- 
struction today  is  as  follows : 

Crushed  rock,  !|;1.00  per  ton  f.o.h.  plant; 

Sand,  $.75  per  ton  f.o.b.  plant ; 

Cement,  $2.70  per  bbl.  f.o.b.  plant; 

"E"  grade  asphalt,  $19.00  per  ton  f.o.b.  plant; 

Reinforcing  steel,  $120.00  per  ton.  f.o.b.  San  Fran- 
cisco. 

To  show  the  great  advance  in  the  cost  of  ma- 
terials, rock  formerly  cost  $0.45  per  ton,  sand  $0.25 
per  ton,  cement  $1.45  per  ton,  asphalt  $12.50  per 
ton,  and  steel  $40.00  per  ton.  Freight  rates  have 
niore  than  doubled. 

Labor — Labor  has  advanced  in  proportion.  Com- 
mon labor  was  formerly  $2.50  per  day,  now  it  is 
$5.00.    The  .same  ratio  holds  for  skilled  labor. 

A  concrete  road  which  formerly  cost  $10,000  per 
mile  now  costs  about  $25,000.  A  shortage  of  freight 
cars  also  increases  the  cost  of  construction  at  pres- 


ent. The  following  figures  show  the  co.st  of  the  two 
main  items  of  construction,  grading  and  concrete, 
for  labor,  during  the  past  five  years,  and  shows  the 
advance  in  cost  in  1920  over  1916,  before  llie  war 
aflfected  highway  work  seriously: 
Year  (irading  Concrete 

Cost  per  Cu.  Yd.         Cost  per  Cu.  Yd. 

1916  $0.49  $2.92 

1917  .73  4.17 

1918  .78  5.53 

1919  .98  6.48 

1920  1.19  7.70 
Maintenance — The    Motor    Veiiicle    Act    of    1913 

provided  that  one-half  of  the  funds  derived  from  the 
registration  of  motor  vehicles  should  be  available 
for  maintaining  the  state  highways.  The  writer  is 
familiar  with  conditions  in  Division  III,  where  he  has 
been  in  close  touch  with  maintenance  work  for  sev- 
eral years.  A  force  of  about  thirty  superintendents 
and  foremen,  with  a  large  number  of  truck-drivers 
and  laborers,  is  steadily  employed  on  maintenance 
work,  which  varies  from  the  ordinary  patrolling  or 
maintenance  work  and  repairs  to  the  construction 
of  several  miles  of  road,  as  in  the  case  of  a  county 
road  taken  over  by  the  State  and  rebuilt. 

There  are  in  Division  III  alone  seven  nuiintenanee 
yards  or  stations,  at  each  of  which  are  located  an 
oil  heating  plant  for  heating  asphaltic  oil  for  patch- 
ing and  oiling  concrete  pavement;  also  there  is  a 
large  maintenance  yard  and  shop  at  Sacramento.  At 
this  latter  point  the  large  stores  of  equipment  and 
parts  turned  over  to  the  State  by  the  Federal  Gov- 
ernmen  after  the  recent  war,  are  received,  stored, 
repaired  and  .shipped  to  various  points  in  the  State. 
Hundreds  of  automobiles,  trucks,  wagons,  and  all 
kinds  of  road  equipment  have  been  received  from 
the  U.  S.  Government  for  use  on  State  work,  and 
some  e(|uipmcnt  has  been  turned  over  to  the  coun- 
ties also. 

Over  $2,000,000  has  been  expended  for  main- 
tenance of  roads  during  the  past  year  in  this  State, 
on  specific  maintenance,  general  maintenance,  and 
repair  and  upkeep  of  maintenance  equipment. 

In  the  mountain  districts  the  earth  roads  pre- 
dominate, and  maintenance  work  consists  of  drag- 
ging and  grading,  sprinkling  during  the  summer 
months  for  the  heavy  travel  of  this  season  of  the 
year,  widening  of  curves,  gravelling  bad  spots,  im- 
proving drainage,  etc.  Some  of  our  earth  roads  are 
as  smooth  and  easy  riding  as  a' concrete  pavement. 

Convict  Labor — Convict  labor  has  been  given  a 
tryout  in  this  State,  with  some  success,  and  several 
stretches  of  mountain  roads  have  been  constructed 
by  convict  labor.  The  men  are  usually  honor  men, 
who  prefer  work  in  the  open  to  confinement  within 
prison  walls.  A  few  escapes  have  been  made,  but  as 
a  rule  not  much  trouble  has  been  experienced  from 
this  .source.     The  prisoners  are  paid  $0.50  per  day 
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STATISTICAL  ANALYSIS  OF  THE  CENTRAL  ELECTRIC 
STATION  INDUSTRY  OF  CANADA 

From  Doniiiiioii    Wator  Power  Bi'aiu'h  of  the  Department  of  the  Interior. 


Electrical  eiierfry,  tlirough  its  ease  of  transmis- 
sion and  its  broatl  adaptability  to  domestic,  indus- 
trial and  commercial  nse,  has  become  of  paramount 
importance  to  our  modern  life.  The  generation  of 
electricity,  dependent  in  the  greater  part  upon  coal 
and  water  power,  has  oifered  outstanding  advan- 
tages to  the  efficient  utilization  of  the  latter  and 
Canada  has  been  quick  to  appreciate  the  peculiar 
advantages  possessed  b.v  lier  strategically  located 
water  powers  and  to  realize  in  their  development 
for  hydro-electrical  purposes,  one  of  her  greatest 
natural  resources.  In  this  development  the  central 
electric  station  industry  lias  played  a  most  impor- 
tant part  and  in  view  of  its  exceptionally  rapid  de- 
velopment, particularly  during  recent  years,  a  re- 
cord of  its  present  standing  is  of  special  interest. 

Tile  Dominion  Water  Power  Branch,  Department 
of  the  Interior,  in  co-operation  with  the  Dominion 
Bureau  of  Statistics  is  publishing  an  analysis  of  the 
results  of  the  second  census  of  central  electric  sta- 
tions in  Canada,  showing  the  status  of  this  impor- 
tant industry  at  January  1,  1920.  The  report  in- 
cludes statistics  relative  to  central  electric  stations 
only,  as  defined  for  census  purposes,  i.  e.,  stations 
which  sell  or  distribute  electrical  energy  for  light- 
ing, heating  or  general  power  purposes,  other  than 
that  generated  by  industrial  organizations  for  their 
own  direct  use  in  the  operation  of  some  other  in- 
dustr.y.  The  statistics,  therefore,  treat  only  with 
the  generation  and  distribution  of  electrical  energy 
insofar  as  such  energy  is  not  used  directly  by  the 
station  reporting.  In  each  case  where  the  central 
electric  station  operations  are  combined  with  those 
of  some  other  industry,  .special  care  was  taken  to 
secure  statistics  relating  only  to  that  of  the  opera- 
tions whieli  are  chargeable  solely  to  the  central 
station  activities. 

The  central  electric  stations  are  divided  into  two 
fundamental  classes,  generating  stations  which  in- 
clude stations  generating  all  or  part  of  the  power 
they  sell  or  distribute,  and  non-generating  stations 
which  purchase  from  some  other  station  all  the 
energy  they  sell  or  distribute.  The  analysis  further 
divides  the  stations  according  to  ownei'ship  and  type 
of  power  used,  into  the  following  classes;  municipal, 
and  commercial,  hydro-electric  power,  and  fuel 
power  stations.  The  statistics  are  given  for  the 
Dominion  as  a  whole  and  by  provinces.  As  the 
analysis  has  just  been  completed  and  some  time 
must  necessarily  elapse  before  the  report  is  ready 
for  general  distribution  the  following  brief  sum- 
mary of  the  statistics  has  been  prepared. 

The   principal   items   reported,    together   with    a 


comparison  between  the  totals  for  commercial  or 
privately  owned  and  municipal  or  publicly  owned 
stations,  are  summarized  as  follows.  The  total 
number  of  stations  reporting  is  795,  of  which  515 
or  64.8  per  cent  generate  their  own  power  and  280 
or  35.2  per  cent  are  of  the  non-generating  type.  The 
commercial  stations  numbered  377,  and  the 
municipal  stations  418.  Of  the  generating  stations 
332  are  commercial  and  183  municipal,  while  of  the 
non-generating  stations  45  are  commercial  and  235 
municipal.  As  noted  in  the  results  of  the  last 
census  the  system  of  the  Hydro-electrie  Power 
Commission  of  Ontario  witli  its  extensive  distribu- 
tion, selling  blocks  of  power  to  local  municipal 
commissions,  accounts  for  a  large  proportion  of  the 
municipal  non-generating  stations. 

Primary  Power  Equipment 

The  aggregate  capacity  of  all  primary  power 
machines  reported,  is  1,958,642  horse  power,  of 
which  1,841,114  horse  power  is  installed  in  main 
plants  and  117,528  horse  power  in  auxiliary  or 
stand-by  plants.  Of  the  total  for  the  main  plants 
1,434,196  horse  power  or  77.9  per  cent  was  reported 
by  commercial  stations,  and  406,918  horse  power  or 
22.1  per  cent  by  municipal  stations  while  of  the 
auxiliary  plant  equipment  the  former  accounted  for 
110,853  horse  power  and  the  latter  6,675  horse 
power.  According  to  source  of  power  the  total  for 
all  prime  movers  is  divided  as  follows :  from  water 
1,682,191  horse  power,  from  steam  262,562  horse 
power,  and  from  gas  and  fuel  oil  13,889  horse  power. 

Power  Equipment  Per  Capita 
The  per  capita  analysis  is  given  by  provinces  as 
this  is  the  only  feasible  basis  upon  which  such  a  com- 
parison may  be  made  in  connection  with  the  central 
electric  station  industry.  Consideration  of  other 
elements  such  as  the  varying  density  and  the  oc- 
cupation of  the  population  will  assist  in  a  better 
understanding  of  the  variations  in  the  per  capita  de- 
velopment. The  average  primary  power  installation 
of  the  main  plants  per  thousand  population  for  the 
Dominion  is  209  horse  power. 

The  provincial  averages  on  this  basis  are  as  fol- 
lows :  Yukon  1,135  horse  power,  per  thousand  popu- 
lation, British  Columbia  302  horse  power,  Ontario 
277  horse  power,  Quebec  263  horse  power,  Alberta 
129  horse  power,  Manitoba  121  horse  power.  New 
Brunswick  50  horse  power,  Saskatchewan  41  horse 
power,  Novia  Scotia  38  horse  power  and  Prince  Ed- 
ward Island  14  horse  power.  It  is  notable  that  the 
highest  averages  on  the  per  capita  basis  occur  in  the 
Yukon  Territory  and  the  five  provinces  in  which  the 
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greater  proportion  of   the  central   electric   station 
power  is  derived  from  water. 
Hydro  Power  in  Central  Electric  Station  Industry 

The  extent  of  Canada's  water  power  resources, 
their  availability  to  industrial  centers  and  their 
adaptability  to  the  central  electric  station  industry 
is  reflected  to  a  marked  degree  in  the  statistics  pre- 
sented in  this  report.  Hydro-electric  power  is  now 
served  to  practically  every  large  industrial  centre  in 
Canada  and  the  rapid  extension  of  the  large  distri- 
bution systems  together  with  the  active  hydro-elec- 
tric construction  at  present  in  progress  is  fast  link- 
ing up  the  few  centres  which  have  hitherto  derived 
their  power  from  fuel.  In  considering  the  extent 
to  which  water  is  used  as  a  source  of  primary  power 
in  this  industry  it  is  of  interest  to  note  that  accord- 
ing to  a  recent  census  of  developed  water  power  in 
the  Dominion  72.7  per  cent  of  the  total  is  utilized  in 
connection  with  the  central  electric  station  industry. 

Of  the  aggregate  capacity  of  all  prime  movers  in- 
stalled in  the  main  plants  1,682,191  horse  power  or 
91.4  per  cent  is  derived  from  water,  and  including 
the  prime  movers  of  auxiliary  or  stand-by  fuel  plants 
the  hydraulic  installation  represents  85.0  per  cent  of 
the  total.  The  percentage  of  hydro-electric  power  in 
the  various  provinces  is  as  follows :  Quebec  98.4  per 
cent,  Yukon  Territory  97.8  per  cent,  British  Colum- 
bia 97.2  per  cent,  Manitoba  95.5  per  cent,  Ontario 
95.4  per  cent,  Alberta  42.9  per  cent.  New  Brunswick 
37.6  per  cent,  Nova  Scotia  18.5  per  cent  and  Prince 
Edward  Island  16.8  per  cent.  Saskatchewan  derives 
100  per  cent  of  its  central  electric  station  en  Tgy 
from  fuel.  From  this  it  will  be  seen  that  the  -'irst 
four  provinces  named  and  the  Yukon  Territory 
reported  over  95  per  cent  of  their  total  central  elec- 
tric station  power  derived  from  water.  With  the- 
completion  of  projected  hydro-electric  developments 
in  Nova  Scotia  and  New  Brun.swick  the  hydro-power 
percentages  for  these  provinces  will  show  a  marked 
increase. 


Gas  and  Oil 
13.286  H. P. 
0-7  % 


In  Ontario,  Quebec,  British  Columbia  and  Mani- 
toba the  steam  plants,  which  are  auxiliary  to  hydro- 
developments,  account  for  113,350  horse  power  or 
69.2  per  cent  of  the  total  steam  power  installation  for 
these  provinces.  It  should  also  be  noted  that  for  tho 
Dominion  as  a  whole  there  is  installed  in  connection 
with  hydro-electric  developments  117,198  horse 
power  in  auxiliary  fuel  plants. 

The  results  of  the  analysis  of  the  primary  power 
e(|uipment  are  presented  graphically  in  the  accom- 
panying diagram  (See  Figure  1)  which  illustrates 
the  comparative  importance  of  each  of  the  three 
principle  sources  of  primary  power  in  the  central- 
electric  station  industry  in  Canada. 
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Total -1,841,1 14  H.P. 

1 .  Central  Electric  Stations— Primary  Power  by  character  of 
Power  not  including  the  1 17.528  h.p.  installed  in  auxil- 
iary fuel  plants    I91H. 


FIG.  Z     Central  Electric  Stations— Capital  Inuetted  bi)  Prouines.  I9IH 

Employees,  Salaries  and  Wages 
The  total  number  of  persons  reported  as  employed 
in  the  central  electric  station  industrj'  in  Canada  is 
9,696  with  salaries  and  wages  aggregating  $10,354,- 
242.  Commercial  stations  employed  5,690  persons  at 
$6,137,525  and  municipal  stations  4,006  persons  at 
$4,216,717.  The  total  number  of  persons  employed 
in  the  industry  averages  5.2  per  thousand  installed 
primary  horse  power,  while  the  aggregate  salaries 
give  an  average  of  $5.62  per  installed  primary  horse 
power.  In  connection  with  tlie  statistics  of  employ- 
ees' salaries  and  wages,  it  .should  be  noted  that  in  a 
considerable  number  of  cases  employees  are  engaged 
for  only  part  of  the  time  in  connection  with  the  cen- 
tral electric  station  operations,  the  balance  of  their 
time  being  charged  to  some  other  work  not  con- 
nected with  this  industry.  This  is  particularly  the 
case  in  non-generating  municipal  stations  and  in 
composite  stations  where  the  sale  of  electrical  energy 
is  only  incidental  to  some  other  industrial  activity. 
In  instances  of  this  kind  only  that  part  of  the  salaries 
or  wages  properly  chargeable  to  the  central  station 
industry  is  recorded. 

Financial  Statistics 
A  summary  of  the  financial  statistics  for  the  Do- 
minion .shows  that  the  total  capital  invested  in  the 
industry  was  rejiorted  as  $401,942,402  of  which 
.$356,547,217  represents  the  investment  in  power  de- 
velopment and  transmission  and  distribution  sys- 
tems and  $45,395,186  represents  miscellaneous  sup- 
(Continued  on  page  IX) 
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The  Organization,  Various  Branches  Covered,  Camp  Notes. 

C.  E.  Camp,  of  Class  or  1922 
F.  W.  Lake,  '22 


In  accordance  Avitli  the  usual  custom  of  the  Civil 
Engineering  College  and  Forestry  School,  the  class 
of  1922  spent  the  five  weeks  immediately  following 
the  close  of  the  second  term  of  the  sophomore  year 
in  surveying  a  tract  of  land  on  the  west  shore  of 
Cayuga  Lake  approximately  twenty-five  miles  north 
of  4;he  city  of  Ithaca.  The  camp  was  located  on 
Fred  Ditmar's  farm  at  Elm  Beach,  on  a  bluff  over- 
looking the  lake  and  thus  excellent  drainage  was 
assured.  The  camp  site  was  fine  for  all  purposes 
except  that  it  was  not  centrally  located,  and  was 
too  far  south  for  the  parties  whose  plots  occupied 
the  northern  section  of  the  tract  to  be  surveyed. 

The  object  of  these  summer  surveys  of  the  col- 
lege is  to  give  the  students  practical  knowledge  in 
the  various  branches  of  surveying  and  at  the  same 
time  to  eventually  produce  a  map  of  Cayuga  Lake 
and  the  surrounding  country.  The  area  which  was 
surveyed  by  this  camp  extended  from  the  northern 
limit  of  the  1919  survey,  a  half  mile  north  of  Shel- 
drake Point,  about  five  miles  north  along  the  lake; 
and  about  three  miles  west  from  the  lake,  or  about 
fifteen  square  miles  in  all. 

Before  going  to  camp,  permanent  topography 
parties  were  made  up  as  follows :  twelve  C.  E.  cap- 
tains who  were  taking  the  full  five  weeks'  course, 
four  C.  E.  captains  who  were  taking  the  three  weeks' 
course,  and  two  Forestry  captains  who  were  taking 
the  full  forestry  course  of  six  weeks.  These  men 
were  appointed  by  the  faculty  of  the  college.  The 
regular  five  weeks'  parties  consisted  of  four  or  five 
men  each  and  the  captain,  while  the  three  weeks' 
parties  consisted  of  three  men  each  and  the  cap- 
tain. In  each  of  the  Forestry  parties  was  a  land- 
scape art  student  who  was  required  to  spend  only 
two  weeks  in  the  camp.  Beside  the  permanent 
topography  sections  there  were  several  special  stu- 
dents who  were  making  up  work  they  had  missed 
in  previous  camps.  For  the  first  three  weeks  there 
were  from  98  to  101  men  at  camp,  and  during  the 
remainder  of  the  camp  there  were  from  77  to  80 
men  in  attendance.  Each  of  the  regular  topography 
parties  was  assigned  a  plot  approximately  a  mile 
square,  while  the  parties  consisting  of  men  taking 
the  short  course  were  assigned  a  plot  of  about  one- 
half  square  miles.  The  assignment  to  plots  was 
made  by  lottery.  A  map  of  the  area  to  be  cov- 
ered by  the  survey  was  made  before  camp  opened, 
showing  the  plots,  plot  corners,  roads,  railroads, 
towns,  streams,  and  many  of  the  buildings.  Blue 
prints  were  made  of  this  map  and  each  of  the 
topograpliy  parties  was  furnished  with  one. 

Under  the  direction  of  Professor  Lawrence  the 


camp  site  was  cleared  and  tlie  kitchen  tent  erected 
a  few  days  before  the  opening  of  the  camp  to  the 
students. 

On  the  morning  of  June  14  those  students  who 
were  going  to  attend  camp  met  at  the  foot  of  Buf- 
falo Street,  where  the  Utowanna  and  the  Horton 
were  waiting  with  the  baggage  to  take  the  men  to 
camp.  The  two  boats  docked  at  the  camp  about 
noon,  and  the  rest  of  the  day  was  spent  in  erecting 
the  tents  and  arranging  personal  property.  Tues- 
day was  spent  in  putting  up  the  computing  tents, 
assorting  and  numbering  the  instruments,  and  •  in- 
stalling a  pipe-line  from  the  spring  to  the  kitchen 
tent.  During  this  first  week  very  little  work  was 
done  on  the  actual  survey,  due  to  constant  rain. 
On  Saturday  morning,  as  it  looked  like  rain,  the 
men  left  for  town  to  see  the  Intercollegiate  Crew 
Races,  and  so  the  first  real  start  of  the  survey  began 
on  the  following  Monday. 

The  C.  E.  students  of  the  short  course  were  regu- 
larly assigned  to  topography,  while  the  four  men 
from  each  of  the  other  parties  were  assigned  daily 
to  topography  and  the  remaining  men  were  given 
such  special  work  as  the  progress  of  the  various 
branches  required.  For  about  the  first  two  weeks 
the  Forestry  parties  were  required  to  de  special  sur- 
veying work  which  they  had  not  had  during  the  reg- 
ular terms  at  Ithaca.  The  two  landscape  art  men,  to- 
gether with  two  of  the  special  students,  made 
a  plane  table  map  of  the  camp  site.  The  special  as- 
signments were  made  so  that  as  nearly  as  possible 
each  man  had:  topographic  levels,  three  days; 
precise  levels,  two  days;  hydrography,  two  days; 
triangulation,  three  days;  base  line,  two  days;  and 
camp  duty,  three  days.  There  were  very  few  cases 
in  which  the  above  did  not  work  out  as  planned. 
Topography 

It  was  the  duty  of  each  party  to  make  a  complete 
map  and  tracing  of  the  plot  assigned.  Professor 
Weber  and  Messrs.  O'Rourke,  Pendleton,  and  Perry 
had  supervision  of  this  part  of  the  survey. 

After  tlie  instruments  had  been  adjusted  and 
their  stadia  constants  computed,  closed  and  con- 
nected traverses  were  run,  using  the  stadia  method, 
\vithin  and  including  the  boundary  lines  of  the  plot. 
An  error  of  closure  of  1 :800  was  allowed  for  the 
first  traverse  while  1 :500  was  permissable  for  the 
rest  of  the  traverses.  The  topographic  features,  in- 
cluding buildings,  roads,  telegraph  lines,  woods, 
streams,  etc.,  were  located  by  stadia  side  shots,  spur 
stations,  or  jump  stadia  traverses.  This  part  of  the 
survey  was  aided  by  the  use  of  the  plane  table,  as 
each  party  was  allowed  the  use  of  one  for  two  days. 
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Plotting  was  done  by  means  of  tlie  reffular  co- 
ordinate system,  side  shots  beiiifi'  plotted  with  the 
aid  of  the  protractor  and  scale.  The  maps  were 
drawn  to  a  scale  of  1 :48()()  and  the  contour  interval 
was  10  feet. 

Each  of  the  i)lot  surveys  were  tied  in  to  one  or 
more  trianjjulation  stations  and  thus  a  control  of 
the  entire  tract  surveyed  was  aecom])lished.  The 
control  of  the  elevations  was  etfeeted  by  includiuix 
all  the  plot  corners  in  the  regular  stadia  surveys, 
the  elevations  of  which  were  determined  by  running 
systems  of  topographic  levels  Ix'tween  tliein. 

Base  Line 

The  establishment  and  measurement  of  tiie  base 
liiu'  was  carried  out  under  tiu;  direction  of  Profes- 
sor George.  It  was  located  on  the  road  running 
.south  from  Hayt's  (Corners,  and  the  triangulation 
stations  at  its  extremities  were  clearly  visible  from 
many  of  the  otiier  stations  on  both  sides  of  the  lake. 
The  great  disadvaiuige,  however,  was  that  then' 
were  two  small  angle  points  on  the  line  which  gave 
some  difficulty  in  computing  the  corrected  lengtli. 

The  apparatus  for  producing  the  reciuired  tension 
in  the  tape  consisted  of  a  metal  bar  with  a  pointed 
end  for  sticking  in  the  ground,  for  holding  the  rear 
end  of  the  tape,  and  a  similar  bar  with  a  lever  at- 
tachment for  keeping  constant  tension  by  means  of 
a  weight,  on  the  front  end.  A  fifty  meter  invar 
tape  compared  w'ith  government  .standards  was 
used.  In  laying  out  the  line,  "two-by-fours"  with 
zinc  strips  on  the  tops  were  set  at  the  fifty  meter 
jioints,  and  supporting  stakes  were  driven  at  th(! 
mid-points.  All  of  these  stakes  were  carefully  lined 
in  with  a  transit,  and  corrected  for  elevation  by 
running  a  system  of  levels  along  the  top  of  the 
stakes.  The  rear  end  of  the  tape  was  held  at  a 
scratch  on  the  zinc  strip  and  when  the  tension  ap- 
]>aratus  registered  15  kilograms  a  similar  scratch 
was  made  on  the  zinc  strip  at  the  front  end.  The 
temperatures  of  the  tape  were  then  recorded.  Short 
spaces  at  the  end  of  the  line  were  measured  with  a 
standard  steel  tape. 

The  length  of  the  line  was  approximately  1,000 
meters  long.  It  was  measured  twenty-five  times, 
twenty-four  of  which  were  taken  in  the  final  aver- 
aging. The  greatest  difference  between  any  two 
readings  was  six  tenths  -of  a  meter,  which  gave  an 
accuracy  of  about  1 :400,000.  It  was  customary  to 
measure  the  base  line  about  four  times  per  day. 

The  usual  base  line  parties  consisted  of  eight  men, 
a  note  keeper,  front  tension,  rear  tension,  front 
thermometer,  rear  thermometer,  front  contact,  rear 
contact,  and  a  man  to  support  the  tape  at  the  center 
while  it  was  being  moved  forward. 

Triangulation 

Under  the  supervision  of  Professor  Conwell  the 
triangulation  sj-.stem  Avas  carried  on.  Several  of  last 
year's  stations  were  used  as  a  tie  between  the  two 


systems.  The  total  number  of  stations  read  upon  was 
sixt(!en  of  whic^h  six  had  been  used  in  the  survey  of 
the  previous  year.  During  practically  the  whole  of 
camp  it  was  impo.ssible  to  obtain  readings  all  dur- 
ing the  day  from  any  one  station  due  to  the  heavy 
mists  over  the  lake  and  the  reflection  of  the  sun. 
The  record  number  of  sets  for  any  one  day  slightly 
exceeded  thirty,  which  was  an  excellent  numV)er 
considering  the  disadvantages  caused  by  the 
weather.  The  average  difference  between  any  two 
sets  read  on  the  same  angle  was  about  five  seconds. 
The  usual  party  consisted  of  two  men,  one  of 
whom  read  the  angles  and  the  other  who  took  notes. 
When  either  of  the  theodolites  was  u.sed  a  three-man 
party  was  sent  because  of  the  weight  of  the  instru- 
ments and  the  difficulty  of  transporting  them. 

Precise  Levels 

The  continuance  of  the  system  of  precise  levels 
was  under  the  direction  of  Profes.sor  Underwood. 
The  precise  level  lines  of  former  years  were  con- 
tinued along  the  Lehigh  Valley  track  and  two  spur 
lines  were  run  to  the  lake  shore  at  the  northern  and 
southern  extremities  of  the  .section  surveyed  along 
the  track.  These  spur  lines  served  to  act  as  a  con- 
trol of  the  topographic  levels  and  were  checked  by 
the  lake  levels  at  the  northern  and  southern  ex 
tremities  of  the  survey. 

Two  parties  were  a.ssigned  to  this  work  dail^'  aftei- 
the  first  two  weeks  of  camp.  Each  ])arty  consisted 
of  five  men  whose  duties  were  as  follows:  an  instru- 
ment man,  two  rodmen,  a  notekeeper,  and  a  man  to 
carry  the  sunshade  for  the  in.strument  and  to  see 
that  it  was  always  kept  over  the  instrument  even 
while  it  was  being  moved  from  one  setup  to  another. 
As  in  base  line  work  the  organization  of  the  party 
was  changed  often  enough  so  that  each  man  was 
aeciuainted  with  the  duties  of  each  position.  The 
total  length  apin-oximated  seven  miles  and  each 
section  was  leveled  at  least  four  times  so  that  a  close 
check  could  be  made. 

Topography  Levels 

Professor  George  had  charge  of  the  topography 
levels  which  were  run  for  the  purpose  of  obtaining 
the  elevations  of  the  plot  corners  as  a  control  of 
the  stadia  elevations.  The  elevations  were  based  on 
that  of  the  U.  S.  G.  S.  bench  mark  on  Lincoln  Hall, 
from  which  precise  levels  and  lake  levels  had  been 
run,  and  from  which  several  bench  marks  along  the 
northern  boundary  of  last  year's  survey  had  bccii 
located.  The  lines  were  maiidy  run  along  the  high- 
ways, connecting  in  with  all  of  the  plot  corners 
which  were  used.  Separate  circuits  were  closed  and 
adjusted  so  the  accuracy  of  the  entire  work  was  as 
consistent  as  possible. 

Leveling  from  the  lake  surface  was  also  carried 
on  at  several  j)oints  along  the  shore  and  these  eleva- 
tions were  used  as  a  check  on  the  regular  method  of 
(Coiitinuetl  on  pa^c  44) 
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COLLEGE     NOTES 


Starting  willi  the  i)i'('liini- 
New  York  State  narj-  orfraiiization  meetin? 

Endowment  Campaign.     Iicld  on  Saturday,  October 

215  in  the  dining  hall  of 
I'riid(Mice  Rislcy  tlie  plans  and  preparations  for  New 
York  State  Cornell  Day  and  for  the  New  York  State 
Endowment  Campaign  have  proceeded  so  rapidly 
iitu\  so  successfully  that  all  indications  point  toward 
the  Success  of  these  two  "distinctly  Coriiellian"  >>'■- 
easioiis. 

New  York  State  Cornell  Day,  which  was  held  in 
Ithaca  on  Saturday,  November  13,  was  an  innova- 
tion which  will  probably  become  an  annual  custom. 
Eight  thoii.sand  formal  invitations  were  sent  out  to 
the  alumni  of  New  York  State  to  be  present  at  the 
Alumni  gathering  on  Saturday.  Fully  5,000  alumni 
accepted  the  invitation  and  attended  the  first  "Fall 
Spring  Day."  The  program  for  Cornell  Day  in-, 
eluded  a  meeting  of  the  alumni  at  noon,  a  reception 
for  the  alumni  given  b.y  the  University  Faculty  and 
Board  of  Trustees,  a  buffet  lunch  in  the  drill  hall, 
and  the  Cornell-Columbia  football  game.  It  is 
hoped  that  Cornell  Day  will  become  a  permanent 
annual  institution  which  will  serve  to  increase  the 
interest  of  the  New  York  State  alumni  in  the  Uni- 
vei'sity. 

The  New  York  State  Endowment  Campaign  was 
held  during  the  week  following  Cornell  Day,  No- 
vember I'.i  to  20  and  centered  on  an  attempt  to  reach 
every  Cornell  man  in  the  state.  Cornell  meetings 
were  held  in  at  least  65  cities  throughout  the  state. 
At  each  of  these  meetings  some  Cornell  man,  either 
a  member  of  the  faculty  or  the  board  of  trustees 
spoke.  It  was  for  this  worthy  cause  that  Professor 
L.  C.  Urquhart,  C.  E.  '09,  had  been  granted  leave  of 
absence,  as  he  -was  appointed  to  one  of  the  special 
committees  of  the  New  York  State  Endowment 
Campaign. 


The  \'arsity  Football  Team  won  its 
Cornell  60  third  game  Saturday,  October  16,  de- 
Union  0.        feating    Union    by    the    overwhelming 

score  of  60  to  0.  The  light  team  of  the 
visitors  was  helpless  before  the  onrushes  of  the  Cor- 
nell line  which  broke  holes  in  the  opponent's  line, 
allowing  the  backs  to  get  through  for  big  gains. 
The  Cornell  team  was  equally  powerful  when  on  the 
defensive  and  allowed  the  Union  team  to  cross  into 
the  Cornell  territory  but  once  in  the  entire  game. 
This  was  in  the  last  quarter  after  Coach  Dobie  had 
j)ut  in  the  entire  second  team  with  the  exception  of 
otie  man.  Kaw  of  the  backfield  starred,  and  Mayer, 
also  of  the  backfield,  carried  the  ball  for  some  big 
gains.  The  score  at  the  end  of  the  first  half  was 
20  to  0.  The  good  condition  of  the  Cornell  team 
was  evidenced  by  the  fact  that  not  one  Cornell  man 
was  injured  during  the  entire  game. 

Over  ten  thousand  people  saw  the 
Ihe  Cornell-  Cornell  Varsity  Football  Team  de- 
Oolgate  Game,     feat  the  Colgate  Team  at  Ithaca  on 

Saturday,  October  23.  This  is  the 
first  victory  Cornell  has  had  over  Colgate  since  1911. 
The  Cornell  line  continually  broke  through  Col- 
gate's line,  and,  with  the  exception  of  the  time  when 
Colgate  scored  their  single  touchdoi^Ti,  the  Cornell 
goal  was  in  no  danger.  Kaw  of  the  Cornell  back- 
field  was  the  star  of  the  game,  making  four  of  the 
six  touchdowns  for  (^ornell  and  many  big  gains  on 
his  end  ruas.  Munns,  right  end,  and  Mayer,  right 
halfback,  also  did  good  work  for  Cornell.  For  Col- 
gate Webster,  right  halfback,  played  a  good  steady 
game,  scoring  the  only  touchdown  made  by  his 
team.  He  received  the  ball  from  Cornell's  kick-off 
and  carried  it  from  his  10-yard  line  across  the  Cor- 
nell goal  line.  The  score  at  the  end  of  the  first  half 
was  21  to  6,  and  the  final  score  was  42  to  6. 
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For  oiHu;  (Joacli  J)ol)ie's  prophecy  of  Cornell's  de- 
feat has  come  true.  He  stated  that  he  was  not  sur- 
prised at  the  outcome  for  he  was  well  aware  of 
Dartmouth's  power  and  was  also  cognizant  of  the 
weaknesses  in  the  Cornell  team.  This  year  those 
weaknesses  are  being  ironed  out  and  Dobie  is  pri- 
marily occupied  in  building  a  system.  When  it  is 
remembered  that  a  great  many  of  the  leading  play- 
ers on  the  present  Varsity  arc  only  sophomores  the 
outlook  for  next  year  is  brilliant  and  there  seems 
to  be  some  justification  for  the  remark  which  was 
heard  in  every  section  of  the  stands  at  the  Polo 
Grounds,  "Wait  'til  next  year." 

In  a  loosely  played  game  the 
The  Freshmen  Cornell  Freshman  team  lost  its 

Lose  to  Mansfield,    first  game  on  Saturday,  October 

23,  to  the  Mansfield  Normal 
School  team  by  a  score  of  7  to  0.  Both  teams  lacked 
team  work  and  numerous  fumbles  were  made.  Dur- 
ing the  first  half  the  teams  were  fairly  well  balanced 
and  it  was  not  until  the  last  quarter  that  the  visitors 
scored.  In  the  last  two  minutes  of  play  the  Fresh- 
man team  opened  up  and  with  three  successful  for- 
ward passes  brought  the  ball  from  their  30-yard  line 
to  Mansfield's  6-yard  line.  The  game  ended  with 
the  ball  in  Cornell's  hands  and  on  Mansfield's  half- 
yard  line. 

The  annual  Hallowe'en  rush  be- 
The  Hallowe'en  tween  the  Underclasses  took  place 
Rush.  as     per    tradition     on     Saturday 

night,  October  30.  The  date  of 
occurence,  however,  was  the  only  semblance  of  tra- 
dition that  was  present.  This  year  the  rush  was 
entirely  devoid  of  all  the  undesirable  characteris- 
tics that  were  present  at  all  the  previous  rushes. 

This  year  the  Student  Council  planned  the  rush 
and  the  C  men  supervised  it.  The  plans  of  the  Stu- 
dent Council  called  for  a  snake  dance  downtown 
led  by  the  University  Band.  The  snake  dance 
turned  out  to  be  an  affair  for  all  classes  for  on  Sat- 
urday the  Cornell  teams  won  every  contest  on  their 
schedules  and  every  Cornellian  felt  the  need  of  a 
little  celebration.  After  snake  dancing  for  an  hour 
in  an  orderly  manner  the  band  led  the  way  up  the 
Hill  to  Lower  Alumni  Field  where  the  freshman 
and  sophomores  held  a  pushball  contest — Alumni 
Field  having  been  especially  illuminated  with  flood 
lights  for  the  occasion. 

Acting  President  Smith  was  really  responsible  for 
the  orderliness  of  the  rush.  It  -was  he  who  suggested 
to  the  Student  Council  that  they  plan  and  supervise 
the  rush.  It  was  he  who  realized  that  the  time  had 
come  for  the  elimination  of  the  undesirable  features 
of  the  rush.  Future  Hallowe'en  rushes  Avill  be  held 
with  the  same  spirit  of  class  hatred  and  the  same 
intensive  struggle  for  class  supremacy  that  charac- 
terized the  old  ru.shcs,  but  the  destruction  of  the 


property  belonging  to  tlie  citizens  of  Ithaca  and  the 
menace  to  the  lives  of  innocent  bystanders  will  be 
gone. 

John  Hoyle  .succeeded  Charles 
John  Hoyle,  E.    Courtney,    the    Dean    of 

Varsity  Crew  Coach.  American  Rowing,  on  Satur- 
day, October  23,  1920,  when 
lie  was  officially  appointed  Head  Crew  Coach  of  the 
University  Crc^ws  by  the  Crew  Committee  of  the 
Alajor  Sports  Council. 

Mr.  Hoyle,  who  has  been  principal  assistant  to 
the  "Grand  Old  Man"  for  the  past  twenty-one 
years,  first  as  boat  builder  and  later  as  A.ssistant 
Crew  Coach,  has  had  a  wonderful  opportunity  to 
study  and  to  tlioroughly  absorb  Coach  Courtney's 
methods  of  training  the  ^'arsity  Crews.  He  has 
made  himself  an  expert  on  the  Courtney  stroke  and, 
is  now  the  best  authority  in  the  country  on  the 
stroke  which  has  put  fear  into  the  hearts  of  Cor- 
nell's rival  eights  time  and  again. 

The  Varsity  Crew  Association  composed  entirely 
of  Alumni  who  have  rowed  on  the  Varsity  Crews, 
has  appointed  J.  S.  Collyer  '17,  as  their  repre.senta- 
tive  to  see  that  Coach  Hoyle  follows  Courtney's 
methods.  But  this  move  was  entirely  unnecessary 
for  Coach  Hoyle  states  that  he  docs  not  intend  to 
depart  from  the  Courtney  system  which  has  stood 
at  Cornell  for  the  la:  t  thirty  years.  He  believes  that 
the  Courtney  system  will  j)r()duce  as  excellent  re- 
sults in  the  future  as  it  has  in  the  i)ast.  And"  we 
know  tliat  it  will. 

On  Friday  night,  October 
Org-anization  Meeting  22,  the  Cornell  Association 
Cornell  Assoc.  C.E.  of  Civil  Engineers  got  under 

way  for  the  term  by  having 
a  general  organization  meeting.  Officers  elected  to 
carry  out  the  policies  of  the  Association  for  the 
coming  year  were  as  follows:  President,  T.  C.  Me- 
Dermott,  '21;  Vice-President,  D.  G.  Cockeroft,  '21; 
Secretary,  J.  J.  Chavanne,  Jr.,  '21 ;  Treasurer,  F.  A. 
Regan,  Jr.,  '21 ;  Athletic  Director,  R.  S.  Anderson, 
"22;  Faculty  Director,  W.  L.  Conwell,  '11. 

Plans  and  arrangements  for  future  meetings  have 
already  been  made,  which  indicates  that  this  year 
bids  fair  to  be  one  of  the  most  successful  years  in 
the  history  of  the  Cornell  Association  of  Civil  Engi- 
neers. 

Fourteen  men  were  elected  to  Tau 
Tau  Beta  Pi  Beta  Pi,  honorary  engineering  so- 
Elections.  cietj',  of  wliieh  nine  are  in  the  College 

of  Mechanical  Engineering,  two  each 
in  the  Colleges  of  Civil  Engineering  and  Chemi-stry 
and  one  in  the  College  of  Architecture.  Prof.  Myron 
Adolph  Lee,  M.  E.  '09;  M.  M.  E.  '11,  was  one  of  the 
men  elected  from  Sibley  College.  The  two  men 
from  the  College  of  Civil  Engineering  who  received 
this  high  honor  are  Harold  IngersoU  Hettinger,  '20, 
and  Norman  Cart  Wittwer,  '21. 

(Continued  on  page  44) 


ALUMNI      NOTES 


75.  Edward  Gi'orj;^  lias  i-otiinied  i'rom  liis  trip 
to  Eujjland  and  may  af^ain  be  addressed  at  Nassau, 
N.  P.,  Bahamas,  B.  W.  I. 

'78.  Frank  E.  Bissell  is  Chief  Engineer  with  the 
A.  S.  Hecker  Company,  General  Contractors,  8701 
Union  Avenue,  Cleveland,  Ohio.  His  lionic  address 
is  10515  Wilbur  Avenue. 

'81.  The  firm  of  Smith  &  Davis,  Consulting 
Engineers,  having  been  dissolved  by  mutual  con- 
sent. Miller  A-  Smith  announces  the  organization 
of  a  new  firm,  known  as  Smith,  Ames  &  Chisholm, 
Consulting  Engineers,  with  oiifices  at  508  Lon.ja 
Building,  Havana.  The  new  firm  will  specialize  in 
all  engineering  work  connected  with  the  sugar  and 
transportation  industries  of  Cuba. 

'87.  Lyle  F.  Bellinger  now  has  the  rank  of  Lieu- 
tenant Commander  in  the  Civil  Engineering  Corps 
of  the  United  States  Navy.  He  is  public  Works 
Officer  of  the  Eighth  Naval  District  and  is  stationed 
at  New  Orleans,  La. 

'88.  Charles  N.  Green  is  with  the  Osborne 
Engineering  Company,  Cleveland,  Ohio. 

'88.  In  addition  to  his  private  practice  as  con- 
sulting engineer  and  his  work  as  chairman  of  the 
Manitoba  Drainage  Commission,  John  G.  Sullivan 
has  been  retained  by  the  Department  of  Eailways 
and  Canals  of  the  Dominion  Government  to.  assist 
in  i)reparing  the  case  of  the  Grand  Trunk  Kailway 
arbitration,  in  which  case  former  President  Taft  has 
been  apijointed  arbitrator  for  the  railway  company. 
Sullivan  may  be  addressed  at  708  Mclntyre  Block, 
Winnipeg,  Manitoba. 

'91.  Carl  H.  Niemeyer  is  Assistant  Chief  Engi- 
neer of  the  Eastern  Kegion  of  the  Pennsylvania 
Railroad,  Philadelphia,  Pa.  He  resides  at  206 
Corrshohocken  Avenue  Cynwyd,  Pa. 

'92.  Charles  C.Huestis  is  President  of  the  Car- 
bon Mining  Company,  Carbon,  Ind.  His  home  ad- 
dress is  604  North  Merdian  Street,  Brazil,  Ind. 

M.  C.  E.  '93.  Harry  T.  Cory  has  returned  from 
Egypt  where  he  acted  as  a  member  of  a  commis- 
sion of  Consulting  Engineers,  having  been  given  a 
leave  of  absence  from  the  U.  S.  Reclamation  Service 
for  that  purpose.  He  visited  the  University  in 
September. 

'93.  William  R.  Doores,  who  is  a  Colonel  in  the 
Coast  Artillery  Corps,  U.  S.  A.,  is  now  located  at 
Port  Totteu,  New  York. 

'94.  James  L.  Dodge  is  Plant  Engineer  of  the 
Hog  Island  Ship  Yard,  Hog  Island,  Pa.  He  resides 
at  253  Lake  Avenue,  Pitman,  N.  J. 

M.  C.  E.  '95.  Charles  W.  Sherman  of  Metcalf  & 
Eddy,  Boston,  Mass.,  has  been  nominated  for  the 
Presidency  of  the  New  England  Water  Works 
Association,  for  1921. 

'97.     Ira  W.  McConnell  has  been  nominated  for 


the  position  of  Director  of  the  American  Society  of 
Civil  Engineers. 

'00.  Sciuire  E.  Fitch,  who  is  Sui)erintendent  of 
Maintenance,  New  York  State  Highway  Depart- 
ment, gives  his  home  address  as  42  Academy  Street, 
Westficid,  N.  Y. 

'01.  Collingwood  B.  Brown,  jr..  Chief  Engineer, 
Canadian  National  Railways,  Moncton,  N.  B.,  has 
been  appointed  engineering  assistant  with  head- 
(juarters  at  Toronto.  He  is  Vice-President  of  the 
Association  of  Professional  Engineers  of  the 
Province  of  New  Brunswick. 

'05.  Mr.  and  Mrs.  Harold  I.  Bell,  of  Portland, 
Ore.,  announce  the  birth  of  their  son,  Gordon  Hum- 
phrey, on  September  25.  Mr.  Bell  is  office  manager 
of  the  H.  P.  Cummings  Construction  Company  of 
Portland,  Me. 

'05.  Major  Harry  F.  Porter,  Q.  M.  C,  is  on  duty 
at  Fort  Monroe,  Va.,  as  construction  quartermaster 
for  the  coast  defenses  of  Chesapeake  Bay. 

'05.  Thomas  Fleming,  jr.,  is  now  engaged  in 
private  practice  as  a  Civil  and  Mechanical  Engineer 
at  215  W^ater  Street,  Pittsburgh,  Pa. 

'06.  EdM'ard  A.  Evans  is  a  Construction  Engineer 
with  E.  I.  du  Pont  de  Nemours  &  Company;  his 
address  is  140iyo  Riverview  Avenue,  Wilmington, 
Delaware. 

'07.  R.  Menees  Davis,  who  is  Statistical  Editor 
of  the  Electrical  World,  New  York  City,  is  now  re- 
siding at  36  Queens  Road,  Queens,  N.  Y. 

'07.  Ford  Kurtz  is  Engineering  Supervisor  of 
the  J.  G.  White  Corporation,  43  Exchange  Place, 
New  York  City.  His  home  address  is  Palatina 
Avenue,  Hollis,  Long  Island,  N.  Y. 

'08.  Alvin  L.  Gilmore,  Consulting  Engineer  and 
Vice-President  of  the  Binghamton  Bridge  Company, 
is  now  living  at  185  Washington  Street,  Bingham- 
ton, N.  Y. 

'08.  George  C.  Hanson,  American  Consul  at 
Fooehow,  China,  was  on  leave  of  absence  in  the 
United  States  this  summer;  he  sailed  for  China  from 
.San  Francisco  on  October  14. 

'08.  Philip  B.  Hoge,  who  has  been  with  the  C. 
E.  Knoeppel  Company,  of  New  York  City,  is  located 
at  815  Cross  Avenue,  Elizabeth,  N.  J. 

'08.  Elliot  Vandevanter  has  been  appointed  a 
Captain  in  the  Corps  of  Engineers,  U.  S.  A.,  as  a  re- 
sult of  the  recent  examinations. 

'09.  Hart  Cummin,  who  is  engaged  in  municipal 
engineering  work,  has  changed  his  address  to  325 
South  Walinit  Street,  Lansing,  Mich. 

'09.  Clarence  F.  Fisher,  who  is  Superintendent 
of  Lundoflf-Bicknell  Company,  Cleveland,  Ohio,  now 
resides  at  367  East  149th  Street,  Cleveland,  Ohio. 

'09.  Arthur  W.  Harrington  is  Hydraulic  Engi- 
neer with  the  U.  S.  Geological  Survey  and  his  ad- 
dress is  704  Journal  Bldg.,  Albany,  N.  Y. 
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CAMP  REPORT 

(Continued  from  j>iit{('  ■'8) 

running  the  circuits.     A  gauge  for  reading  of  the 
elevation  of  the  surface  was  set  up  near  the  site 
camp  and  was  read  every  half    hour    while    these 
leveling  runs  were  being  made. 
Hydrography 

This  portion  of  the  survey  was  under  the  super- 
vision of  Professor  Lawrence.  The  first  few  days 
were  spent  in  locating  and  establishing  signals  for 
the  sextant  work,  whitewashed  rocks  and  cloth 
sigfials  were  used  for  the  most  part.  The  actual 
sounding  covered  an  area  extending  roughly  across 
the  lake  from  Sheldrake  Point  and  extending  as  fai' 
north  as  the  triangulation  station  Wyer. 

The  Utowanna  was  used  to  convey  the  sounding 
crew  of  eight  men  up  and  down  the  lake.  In  the 
party,  one  man  kept  the  notes,  two  men  plotted  the 
soundings  as  they  were  taken,  two  men  manipulated 
the  sounding  machine,  two  men  read  the  small 
angles  and  one  man  read  the  check  angle.  Tiie 
total  number  of  soundings  taken  were  eight  hun- 
dred, and  the  average  for  one  day  was  ninety. 

Astronomy 
The  work  in  astronomy  was  under  the  direction 
of  Professor  Underwood.  Each  student  was  re- 
quired to  take  two  sets  of  readings  on  the  sun  from 
some  line  in  one  of  the  traverses  of  their  party  so 
as  to  determine  the  true  azimuth  of  the  line.  These 
results  were  required  to  check  within  one  minute. 
In  addition  each  student  was  required  to  observe 
on  the  stars  for  azimuth,  time  and  latitude  of  a  line 
in  camp. 

Camp  Duty 

Camp  duty  was  under  the  charge  of  Mr. 
O'Rourke,  and  consisted  of  the  routine  duties  of 
camp  maintainance.  It  comprised  the  airing  of  the 
tents,  desinfeeting  the  latrines,  filling  the  lamps, 
emptying  the  refuse  barrels,  cleaning  up  the  camp, 
and  keeping  the  water  tank  ])umi)ed  full  of  water. 
Camp  Notes 

Another  of  the  evils  of  prohibition  was  discov- 
ered when  cider  was  found  to  possess  the  same  ef- 
fects as  sunstroke.  This  potent  liquid  is  one  of  the 
daily  beverages  of  the  natives  of  the  Comers. 

It  is  said  by  some  of  the  ones  who  ought  to  know 
that  the  conductor  of  the  4:37  A.  M.  train  is  still 
looking  for  the  fifty  engineers  as  his  train  passes 
through  a  certain  corner  daily. 

We  still  wonder  where  the  horn  possessed  by  one 
of  the  camp  officers  disappeared  to  and  also  where 
the  tin  dishpan  was  procured.  Any  one  having 
knowledge  of  the  above  fact  will  please  keep  said 
knowledge  to  himself. 

There  are  rumors  that  Mr.  Perry  is  still  oc- 
casionally looking  for  (a)  Rauh. 

NOTICE  TO  COEDS:  The  uneveness  of  mus- 
taches on  certain  members  of  this  camp  may  be  at- 


tributed to  the  great  difficulty  with  which  the  ton- 
sorial  art  was  practiced  on  the  Utowainia  one  week- 
end on  the  trip  to  town. 

Conclusion 

It  may  be  said  that  in  spite  of  the  late  start  on 
the  survey  due  to  the  inclement  weather  at  the  be- 
ginning of  the  summer  every  part  finished  its  work 
in  time.  Although  there  were  several  night  shifts 
the  la.st  few  nights  on  .some  of  the  more  difficult 
maps,  and  triangulation  was  carried  on  rather  late 
once  or  twice,  these  shifts  were  the  exception  rather 
than  the  rule. 

The  camp  was  under  the  supervision  of  Profes- 
.sors  Underwood,  Conwell,  George,  Lawrence,  and 
Weber,  and  Messrs.  O'Rourke,  Pendleton,  and 
Perry. 

The  camp  officers  were  as  follows:  F.  W.  Lake, 
Chief  Engineer;  A.  H.  Kohler,  Assistant  Engineer; 
W.  G.  Cobb,  Quartermaster;  F.  E.  Conklin.  Assistant 
Quartermaster;  F.  Delaney,  Commissary. 


COLLEGE  NOTES  CONTINUED 

The  outdoor  tennis  season  has  closed  but 
Tennis,  for  the  real  tennis  enthusiasts  here  at  Cor- 
nell it  means  that  the  indoor  season  is  to 
begin.  A  meeting  of  those  interested  in  tennis  ha«> 
been  held  with  a  view  toward  improving  and  en- 
larging the  facilities  for  playing  the  racket  game. 
A  committee  has  been  appointed,  headed  by  Gradu- 
ate Manager  Romeyn  Berry  '04  to  proceed  with 
suggestive  plans  and  arrangements  for  carrying  out 
the  main  idea  which  prompted  the  holding  of  the 
meeting.  As  soon  as  the  football  season  closes  the 
plans  of  this  committee  call  for  the  opening  of  in- 
door tennis  courts  in  the  New  Armory  so  that  all 
those  interested  in  tennis  may  keep  up  and  improve 
their  skill  in  the  game.  It  is  also  planned  to  hold 
an  indoor  tennis  tournament  on  these  courts  simi- 
lar to  the  tournament  that  is  held  on  the  outdoor 
courts. 

The  following  were  elected  to  Pr.vamid, 
Pyramid,  the  Junior  Honorary  Civil  Engineering 
Society :  F.  A.  Regan  "21,  R.  S.  Anderson, 
'22,  R.  W.  Calloway,  '22,  B.  S.  Corney,  '22,  R.  W. 
Leitch,  '22,  H.  G.  Furst,  '22,  L.  W.  TToyt,  '22,  W. 
H.  Ykti  Pelt,  '22,  P.  H.  Wood,  '22. 

The  prospects  of  the  wrestling  team 
The  Wrestling:  for  this  year  are  bright,  although 
Team.  there  are  only  two  ••("  "  men  back. 

Last  year  Cornell  was  defeated  by 
Peini  State,  but,  previous  to  that,  Cornell  had  held 
the  intercollegiate  championship  for  eight  years. 
The  schedule  for  the  year  includes  meets  with  some 
of  the  best  teams  in  the  East,  among  which  are 
Pennsylvania,  Penn  State,  Lehigh,  Columbia,  and 
Princeton. 

(Continued  on  page  VII) 
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A  BRIEF   DESCRIPTION   OF   CALIFORNIA   HIGHWAYS 

(Continued  from  paj^i,'  34) 
for  work  on  the  roads,  and  allowed  certain  addition- 
al credits  on  time.  On  one  job  near  the  State  prison , 
the  men  were  hauled  to  and  from  the  prison  daily. 
Generally  the  work  is  located  at  a  distance  from 
the  prison,  and  a  construction  camp  is  necessary. 
The  highway  commission  furnishes  a  competent 
superintendent  in  charge  of  the  entire  camp,  and 
the  prison  authorities  furnish  a  number  of  guards, 
who  in  addition  to  acting  as  guards  to  the  prisoners, 
serve  as  foremen  under  the  superintendent.  Some- 
times a  small  number  of  free  men  are  employed  at 
these  camps  also.  Convict  labor  so  far  has  proved 
cheaper  than  free  labor,  and  can  be  utilized  to  ad- 
vantage in  localities  in  the  mountains  where  free 
labor  would  be  difficult  to  get.  To  insure  convict 
labor  being  an  entire  success  requires  an  unusual 
type  of  man  for  superintendent,  and  the  closest  co- 
operation between  the  highway  and  prison  authori- 
ties. 

Status  of  Engineering — ^The  status  of  the  engi- 
neering profession  in  this  State,  as  affects  highway 
work,  may  be  of  interest  to  the  readers  of  the  Cor- 
nell Civil  Engineer.  There  were  in  the  employ  of 
the  Coonmission  a  short  time  ago  about  400  engineers 
of  all  grades.  Quite  a  few  men  have  left  recently 
for  other  localities  where  highway  work  is  opening 


up,  which  localities  often  call  on  the  engineers 
trained  in  work  in  this  State.  The  salaries  range 
all  the  way  from  $10,000  per  year  for  the  Highway 
Engineer  and  $5,000  for  the  Division  Engineers,  to 
about  $1,200  per  year  for  rodmen,  etc.  The  salaries 
paid  are  on  the  average  as  good  as  or  better  than 
are  paid  in  other  States.  The  American  Associa- 
tion of  Engineers  has  a  large  membership  in  this 
State,  and  each  Division  has  a  highway  section  to 
look  after  the  interests  of  its  members,  with  a  cen- 
tral section  located  at  Sacramento.  These  sections 
cooperate  as  a  solid  unit  in  securing  results,  and 
have  already  done  good  work.  The  recently  formed 
State  Assembly  also  is  active,  and  just  now  the 
licensing  law  seems  to  be  taking  up  its  earnest  at- 
tention. 


COLLEGE  NOTES  CONTINUED 

Golf  is  again  coming  into  its  own  in  the 
Golf.     University.     This  fall  a  tournament  for  the 

fall  championship  was  played  in  which  three 
flights  of  eight  men  each  qualified.  The  champion- 
ship flight  was  won  by  I.  C.  Ralph,  '22,  of  Buffalo 
when  he  beat  J.  L.  Hukill,  '22,  5  and  3.  Coming  in 
Ralph  established  a  new  record  for  the  course — a 
35.  The  previous  best  score  for  the  course  had 
been  36. 


vm 
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Uhvars  Building,  123  N.Tio^a  Street 

HJ.VAN  VALKENBURG 
Manager 


CLEVELAND'S  SUBMERGED  OUTFALLS  FOR  THE 
DISPERSION  OF  SEWAGE 

(Coiitiiiuccl   from   page   29) 

one-half  (1-2)  mile  in  width  and  from  two  (2)  to 
three  (3)  miles  in  length,  gradually  diminishing  in 
intensity  toward  the  limits  of  this  area.  While  the 
area  about  the  West  58th  Street  multiple  outlet  ap- 
pears more  turbid  than  the  surrounding  lake  water, 
this  sewage  field  cannot  ordinarily  be  noticed  from 
shore.  The  discoloration  probably  does  no  particu- 
lar harm;  nevertheless,  it  has  its  sentimental  effect 
upon  residents  along  the  lake  front  in  continually  re- 
minding them  of  the  presence  of  sewage  in  the  lake 
water. 

The  presence  of  sleek  and  oily  areas  about  the 
outlets  is  probably  visible  only  from  boats  in  the 
immediate  vicinity  and  is  not  noticeable  from  shore. 

Throughout  the  observations  very  little  notice  has 
been  made  of  odors  about  the  outlets  except  the 
stale  sewage  odor  which  may  be  traced  quite  a  dis- 
tance from  the  point  of  discharge  particularly  in 
the  direction  of  the  sewage-polluted  area.  Septic 
odors  are  only  noticeable  during  warm  weather 
when  masses  of  the  sludge  are  being  gas-lifted. 

It  is  believed  that  the  discharge  of  crude  sewage 
into  the  lake  through  any  type  of  outlet  will  result 
in  the  formation  of  a  sludge  carpet  upon  the  lake 
bottom,  and  that  the  effect  of  sewage  treatment  in 
reducing  the  extent  of  such  carpet  will  depend  upon 


the  quantity  of  sewage  solids  removed  by  the  treat- 
ment processes.  Due  to  the  distribution  of  these 
solids  through  a  multiple  outlet  the  thickness  of 
the  mat  formed  should  be  decreased  and  hence  the 
tendency  of  the  material  to  rise  to  the  surface  in 
large  masses  should  be  diminished.  While  smaller 
masses  maj-  be  gas-lifted  they  will  be  less  likely  to 
find  their  way  to  shore  but  will  be  more  easily  scat- 
tered through  the  lake  water.  Under  like  condi- 
tions it  is  believed  that  no  appreciable  difference 
in  the  amount  of  solids  stranded  upon  the  bathing 
beaches  will  be  noticed  in  the  use  of  the  two  types 
of  outlet.  Tlie  multiple  outlet  should,  however,  re- 
duce considerably  the  intensity  of  the  discolored 
area  as  well  as  tlie  odors  in  the  immediate  vicinity 
of  the  point  of  discharge. 

General 
Robert  Hoffman  is  chief  engineer  and  commis- 
sioner of  the  Division  of  Engineering  and  Construc- 
tion, of  wliieh  the  Sub-Division  of  Sewage  Disposal 
is  a  part.  The  work  of  design  and  construction  here- 
in described  was  under  the  supervision  of  George 
B.  Gascoigne.  A.  C.  Lucas  and  William  L.  Havens 
were  the  resident  engineers  in  immediate  charge' 
of  construction  and  the  Great  Lakes  Dredge  and 
Dock  Company  and  the  American  Construction 
Company,  both  of  Cleveland,  were  the  contractors 
for  the  Westerly  and  Easterly  concrete  outfalls, 
respectively. 
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ANALYSIS  OF  THE  CENTRAL  ELECTRIC  STATION 
INDUSTRY   IN   CANADA 

(CoiitiiUK'il   from   page    36) 

plies  and  workiug  capital.  The  commercial  stations 
reported  71.7  per  cent  of  the  total  capital  and  the 
mimcipal  stations  28.3  per  cent. 

The  total  revenue  from  the  sale  of  electrical 
energy  reported  by  all  stations  is  $53,549,133,  the 
commercial  stations  reporting  62  per  cent  of  this 
total  and  the  municipal  stations  38  per  cent.  This 
revenue  includes  the  income  received  from  the  re- 
sale of  energy  purchased  in  bulk  by  one  central  sta- 
tion from  another  central  station.  The  re-sale  of 
energy  by  a  second  station  must  obviously  take  cai-i; 
of  the  purchase  price  of  such  power  and  the  distribu- 
tion charges. 

Capital  Invested  in  Hydro  Central  Electric  Stations 
and  Systems 

In  order  that  the  part  played  by  hydraulic  power 
in  this  industry  may  be  properly  appreciated  the 
capital  invested  in  hydro  generating  stations  should 
be  considered  in  conjunction  with  that  invested  iii 
stations  of  the  non-generating  type  which  purchase 
power  from  hydro  generating  stations.  For  th" 
Dominion  tlu»  total  is  $364,479,961  representing  a 
total  investment  of  $218  per  installed  turbine  horse 


power  and  accouuting  for  90.7  per  cent  of  the  total 
capital  invested  in  all  central  electric  stations  in 
Canada.  As  this  capital  includes  investments  in  fuel 
I)ower  plants  which  are  operated  as  auxiliaries  to 
hydro-plants  the  capacity  of  the  primary  power  ma- 
chines of  these  plants  added  to  the  capacity  of  the 
hydraulic  turbines  gives  a  more  logical  basis  for  this 
analysis  and  reduces  the  capital  investment  per  in- 
stalled primary  horse  power  for  the  hydro  stations 
to  $203.  The  capital  invested  in  water  and  fuel 
power  central  electric  stations  is  represented  graphi- 
cally in  Figure  2. 

The  results  of  this  census  show  a  decided  activity 
in  the  development  of  electrical  energy  for  central 
electric  station  purposes.  This  activity  is  particular- 
ly evident  from  the  reported  contemplated  enlarge- 
ments to  existing  plants  as  well  as  from  the  new  de- 
velopments at  present  under  construction  and  the 
extension  of  the  already  notable  tran.smission  sys- 
tems of  the  larger  stations.  In  connection  with  en- 
largements of  existing  plants  the  hydro  generating 
stations  reported  new  installations  contemplated  for 
the  immediate  future  amounting  to  135,755  horse 
power.  The  ultimate  designed  capacity  of  existing 
hydro-electric  central  stations  is  2,115,043  horse 
power. 
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The  various  events  and  incidents  that 
The  New  liave  taken  place  in  the  affairs  of  the 
Problem,      national  engineering  societies  during  the 

last  two  years  are  of  so  great  import- 
ance to  and  have  such  a  direct  bearing  on  the  future 
of  civil  engineering  students  of  to-day  that  he  can 
no  longer  neglect  to  give  them  some  thought.  The 
amazing  and  rapid  growtli  and  prosperitj-  of  the 
American  Association  of  Engineers  ever  since  its 
organization,  the  bitter  and  unrelenting  fight  which 
has  been  and  still  is  going  on  between  the  two  fac- 
tions of  the  American  Society  of  Civil  Engineers; 
and  the  formation  of  the  Federated  American  En- 
gineering Societies  are  only  three  of  the  very  im- 
portant topics  which  merit  considerable  attention 
on  the  part  of  present-day  civil  engineers.  Of  these, 
the  growth  and  prosperity  of  the  American  Associa- 
tion of  Engineers  presents,  perhaps,  the  most  inter- 
esting problem,  and  brings  up  the  question.  "Should 
there  be  a  student  chapter  of  the  A.  A.  E.  here  at 
Cornell?" 

The  American  Association  of  Engineers,  follow- 
ing its  policy  of  expansion  so  as  to  include  in  its 
membersiiip  engineers  from  all  walks  of  life,  has 
started  to  establish  student  chapters  at  technical 
schools,  colleges  and  universities.  Their  purpose 
in  doing  this  is  to  get  the  engineering  student 
interested  in  the  affairs  of  the  Association 
and  through  the  Association,  in  the  affairs  of 
the  outside  engineering  world.  Student  chapters 
of  A.  A.  E.  have  already  been  formed  at  several  of 
the  schools  of  tlie  middle  west,  and  all  are  progress- 
ing excellently.  But  although  the  western  schools 
have  accepted  and  enthusiastically  endorsed  this 
idea,  yet  there  is  no  eastern  school,  to  our  knowl- 
edge, at  which  a  student  chapter  of  the  A.  A.  E. 
has  been  formed.  Perhaps  it  is  because  the  west  is 
more  progressive  than  the  east.  Of  late  years  it 
has  certainly  seemed  to  take  more  interest  in  new 
things,  in  new  method.s,  and  in  new  ideas  and  to  re- 
spond more  quickly  to  the  impulse  of  the  new  than 
the  more  conservative  east.  But  is  this  the  main 
reason  for  the  lack  of  student  chapters  of  A.  A.  E. 
in  the  east?  The  CIVIL  ENGINEER  has  sounded 
the  opinion  of  a  few  members  of  the  faculty  here 
and  some  of  them  seem  to  hesitate  in  sanctioning 


the  establishment  of  a  student  chapter  of  A.  A.  E. 
here  at  Cornell.  Some  say  that  it  is  a  comparative- 
1}'  new  organization  which  has  not  yet  proven  its 
worth  to  stand  the  test  of  time;  others  .say  that  we 
already  have  too  many  engineering  associations  and 
societies  here  at  Cornell;  and  still  others  maintain 
that  in  spite  of  what  the  members  say,  the  A.  A.  E. 
does  not  uphold  the  highest  kind  of  ideals  to  an  en- 
gineering student.  On  the  other  hand,  several  mem- 
bers of  the  faculty  are  of  the  opinion  that  a  student 
chapter  of  A.  A.  E.  would  be  a  great  help  to  the  en- 
gineering students  here  at  Cornell.  They  state  that 
A.  A.  E.  has  already  proven  its  worth  in  the  en- 
gineering world  through  its  membership  of  over 
25,000,  by  securing  substantial  increases  in  salary 
for  some  classes  of  engineers,  by  adopting  wage 
scales,  by  giving  engineering  employment  service 
which  is  excelled  by  none  in  the  world,  and  by  hav- 
ing the  Railway  Board  decide  to  use  this  service  as 
its  official  employment  agency.  All  agree,  and  the 
CIVIL  ENGINEER  agrees  with  them,  that  there 
ought  to  be  a  branch  of  some  national  civil  en- 
gineering society  here  at  Cornell.  And  if  the  A. 
A.  E.  were  not  eligible,  what  other  national  civil 
engineering  society  would  inaugurate  one  of  its 
chapters  here?  Unfortunately,  none.  Tlie  American 
Society  of  Civil  Engineers  seems  to  be  too  engrossed 
with  the  dissension  in  its  own  ranks  to  pay  much  at- 
tention to  the  welfare  of  the  future  engineer.  It 
seems  to  have  enough  trouble  looking  after  the  pres- 
ent engineers  and  does  not  make  a  practice  of  estab- 
lishing student  chapters  at  any  university  to  interest 
the  engineer  of  the  future  in  what  is  really  the  best 
engineering  society  in  the  world  to-day.  And  we 
are  at  a  loss  to  account  for  its  neglect  of  the  budding 
engineers  when  we  think  of  our  classmates  over  in 
Mechanical  Engineering  and  Electrical  Engineering 
enjoying  all  the  privileges  and  benefits  of  being 
student  members  in  the  American  Society  of  Mech- 
anical Engineers  and  American  Institute  of  Elec- 
trical Engineers,  respectively.  It  seems  that  A.  A. 
E.  is  filling  a  sore  felt  need  by  establishing  student 
chapters  and  that  it  is  asserting  its  rights  to  a  field 
which  could  and  should  have  been  annexed  by  the 
American  Society  of  Civil  Engineers  years  ago.  If 
the  A.  S.  C.  E.  does  not  stop  its  internal  squabbling 
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and  try  to  get  the  student  interested  by  ostablishiiit? 
student  chapters,  why  should  the  student  try  for 
membership  after  graduation,  when  the  A.  A.  E. 
really  interested  him  during  his  student  days? 

In  the  first  part  of  this  discussion  we  have  con- 
sidered in  a  general  way  the  conditions  as  they  ex- 
ist in  the  various  national  engineering  societies  to- 
day. But  the  real  problem  for  the  civil  engineering 
student  here  at  Cornell  arises  upon  asking  the 
questions,  "What  are  you  going  to  do  about  getting 
a  student  chapter  of  a  national  engineering  society 
here?"  "What  is  going  to  become  of  the  present 
Association  of  Civil  Engineers  of  Cornell  Univer- 
sity?" Our  suggestion  is  that  the  students  of  the 
College  of  Engineering  unite  in  applying  for  a  stu- 
dent chapter  of  the  American  Association  of  En- 
gineers. The  special  undergraduate  enginsering 
.societies  .such  as  the  Association  of  Civil  Engineers, 
and  the  student  chapters  of  the  American  Society 
of  Mechanical  Engineers  and  the  American  Insti- 
tute of  Electrical  Engineers  woidd  not  be  affected 
by  the  formation  of  a  student  chapter  of  A.  A.  E. 
The  A.  A.  E.  chapter  would  einbrace  all  three  pres- 
ent societies,  yet  would  not  supersede  them.  The 
membership  of  the  chapter  would  be  composed  of 
civil,  mechanical  and  electrical  engineering  students 
and,  through  this  membership,  would  bring  all  en- 
gineering students  together  and  create  a  feeling  of 
brotherhood  between  them — a  feeling  which  ought 
to  be  prevalent  but  which  is  sadly  lacking. 


Professor    McCaustland,    Dean    of    the 
A  New  School  of  Engineering,  at  the  Univer- 

Method  of  sity  of  Missouri,  formerlj'  Professor  of 
Teaching.  C'ivil  Engineering  in  Cornell  Univer- 
sity, at  a  recent  conference  in  Chicago, 
said  that  "personnel"  work  is  necessary  in  en- 
gineering schools  and  should  be  provided  wherever 
possible.  This  is  a  modern  way  of  saying  that  stu- 
dents in  engineering  should  be  selected  and  trained 
because  of  an  estimated  value  set  upon  their  natural 
talent  for  the  profession,  rather  than  because  of 
their  own  wishes.  It  is  virtually  saj^ing  that  modern 
efficiency  demands  that  an  external  authority  shall 
say  what  niche  in  life  a  man  shall  fill.  It  subordi- 
nates the  interest  of  the  individual  to  the  welfare 
of  the  state.  In  times  of  war  such  a  policy  may  be 
justified  but  in  the  college  world  there  can  be  no 
ade(}uate  authority  for  such  action  however  much 
the  analogous  idea  of  factory  efficiency  may  suggest 
it. 

The  factory  idea,  back  of  the  resolution  embody- 
ing Dean  McCaustland 's  sentence  quoted  above,  is 
not  new  though  it  is  here  freshly  clothed ;  it  is  that 
under  present  conditions  there  is  a  great  waste  in 
engineering  training,  a  waste  due  to  the  innate  in- 
feriority of  the  raw  material.  Men  enter  a  technical 
school,  not  merely  unprepared  but  unfitted  by  na- 
ture to  profit  by  the  labor  expended  on  them.  The 
pqience  involved  in  engineering  requires  a  logical, 


balanced,  thoughtful,  compreheuHlon  of  certain 
principles,  laid  down  in  the  text-books  to  be  learned, 
but  profitable  only  if  they  can  be  completely  appre- 
hended. And  many  students  enter  college,  ready  to 
leani,  i.  e.  to  memorize,  but  with  no  power  of  honest 
independent  thought.  Alas!  they  often  leave  it 
with  no  better  mental  equipment.  The  art  involved 
requires  a  detailed  imagination,  a  power  of  visual- 
izing a  structure  complete,  ready  to  operate,  de- 
signed in  conformity  with  that  particular  phase  of 
the  science  that  applies.  To  attempt  to  teach  a  poet, 
either  the  science  or  the  art  is,  it  must  be  admitted, 
wasted  effort  and  because  of  the  effort  many  misfits 
are  graduated  with  low  stantling  and  without  power 
of  later  development.  Birdseye,  in  his  arraignment 
of  colleges,  com])ares  the  waste  pile  of  a  factory  to 
that  of  a  college,  emphasizinz  the  number  of  stu- 
dents who  are  dropped  from  the  course  and  intimat- 
ing that  it  is  the  fault  of  the  faculty  if  the  college 
does  not  turn  out  100%  of  perfect  product.  The 
college  cannot  do  this  for  many  reasons,  but  no  one 
can  deny  that  the  number  of  competent  engineers 
graduated  is  a  lameutably  small  percentage  of  the 
number  of  entering  freshmen.  To  assume  however 
that  a  personnel  officer  with  unlimited  power  to  test 
and  examine  prospective  students  could  change  the 
present  percentage  is  to  try  vainly  to  transfer  the 
conditions  of  war  to  the  times  of  peace. 

To  improve  the  efficiency  of  the  schools  and  to 
secure,  the  result  aimed  at  in  the  resolution,  another 
improvement  in  educational  methods  suggested  in 
late  years  seems  more  promising  and  consists  of  a 
revised  method  of  teaching.  Partly  because  of  the 
traditions  of  the  venerable  Arts  College,  and  partly 
because  of  the  pratical  difficulties  due  to  inexperi- 
enced teachers,  engineering  is  generally  taught  like 
mathematics  or  language,  viz.,  a  series  of  principles, 
rules,  and  illustrations  or  examples  to  be  remem- 
bered and  recited.  The  "Project"  method,  on  the 
other  hand,  sets  forth  a  problem  and  stirs  the  stu- 
dent to  active  mental  interest  in  finding  a  solution. 
By  this  method  he  is  confronted  with  a  definite 
task,  lacking  in  tools,  and  is  judiciously  guided  into 
knowledge  that  clings  and  is  usable  becau.se  it  has 
been  tested.  To  learn  about  moments  because  a 
beam  has  to  be  designed  is  far  more  interesting  than 
to  learn  abstractly  the  theory  of  moments  with  all 
its  variations.  Mental  discipline,  to  be  sure,  must 
be  secured  and  there  is  no  royal  road  to  knowledge. 
But  to  start  a  class  in  bridges  by  having  them 
climb  up  on  the  top  chord  to  sketch  the  upper 
lateral  .system  gives  a  realit.v  to  blackboard  out- 
lines of  trusses  that  vitalizes  the  theory  involved. 
To  arouse  interest  is  not  merely  a  kindcrgarden 
method  but  a  sound  principle  of  good  teaching.  If 
technical  schools  can  come  to  adopt  this  way  of 
stirring  the  immature  minds  of  students,  not  only 
will  mental  power  be  vastly  increased  and  a  higher 
standard  made  possible,  but  those  unfitted  and  in- 
competent will  be  more  safely  and  surely  elimin- 
ated. H.  N.  O. 


THE  ENGINEERING  OF  MEN 


A  Talk  by  Willard  Beahan,  C.  E.  '78,  M.  A.  8.  C.  E.,  M.  A.  R.  E.  A.,  M.  A.  A.  E. 
At  a  Joint  Meeting  of  the  American  Society  Mechanical- Engiiteerg,  Engineerx'  Club  of  Philadelphia,  and  Affiliated  Societies. 

"The  Most  Difficult  and  at  the  Same  Time  the  Most   Important    Branch  of  Engineering   is  the 

Engineering  of  Men." 


1  SHALL  speak  of  the  engineering  of  men  to- 
night mainly  from  the  standpoint  of  the 
engineer  and  as  a  member  of  this  society.  If 
one  endeavored  to  speak  of  the  problems  of  labor 
and  capital,  this  hour  would  be  all  too  short.  As  a 
caption  for  this  paper  I  use  a  law  laid  down  by 
Robert  Stephenson,  one  of  the  fathers  of  engineer- 
ing. That  statement  is  nearlj^  a  century  old.  Robert 
Stephenson  was  the  son  of  George  Stephenson,  who 
was  the  father  of  railroad  engineering,  and  who 
built  the  Rocket.  The  first  locomotive  that  was  run 
in  this  country  was  built  by  Stephenson  and  his 
companions.  In  those  days  civil  engineering  was 
not  at  all  subdivided.  We  had  civil  and  militarj- 
engineering.  We  did  not  have  any  division  between 
mechanical  and  civil  engineering. 

George  Stephenson  built  the  Rocket,  as  you  know, 
in  1826.  He  had  become  prominent  as  an  engineer 
of  railroads,  inventor,  and  promoter.  He  really 
became  the  first  railway  engineer  of  the  world.  Now 
this  George  Stephenson  laid  down  a  law  some  hun- 
dred years  ago  and  we  have  not  yet  reached  to  the 
horizon  of  that  law.  It  is  this:  In  speaking  of  the 
means  of  transportation,  he  said : 

"Competition  is  impossible  wherever  combination 
is  possible." 

You  put  that  law  alongside  the  law  which  I  have 
first  laid  down,  given  by  his  son,  and  you  have 
shown  the  engineer  of  to-day  his  two  largest 
problems,  and  you  have  given  a  horizon  in  each  of 
those  problems  which  is  broader  than  many  of  our 
visions  can  compa.ss.  George  Stephenson  did  not 
live  a  great  while  after  the  Rocket  was  built,  but 
his  son,  Robert,  lived  a  long  time,  and  it  was  in  the 
later  years  of  his  life  that  he  laid  down  this  first 
rule  for  us.  I  want  to  call  your  attention  to  this 
fact — that  these  fathers  of  engineering,  father  and 
son,  and  the  men  of  their  time,  not  only  made  the 
plans  of  their  engines,  of  their  bridges,  and  their 
roads,  but  they  promoted  the  project  through  Par- 
liament and  before  Boards  of  Trade.  They  raised 
the  money;  they  built  the  roads;  they  handled  their 
own  men ;  and  they  completed  the  work.  . 

That  was  the  way  our  profession  .started.  As  we 
grew,  and  especially  in  America,  the  development 
of  the  country  was  such  that  our  profession  could 
not  possibly  keep  pace  with  it.  The  result  was 
that,  more  and  more,  that  part  of  engineering  which 
could  be  lopped  off  was  taken  away.  The  legal 
end,  the  promoting  end,  the  financing  end  were  the 
first  to  go.  Not  so  many  years  ago,  I  can  quite 
easily  remember  it,  contractors  came  to  be  general 


in  this  country — we  .still  have  with  us  a  few  of  the 
engineers  who  never  employed  contractors.  Capt. 
James  B.  Eads,  who  built  the  St.  Louis  Bridge,  the 
steel  arch  of  which  is  the  biggest  steel  arch,  I  think, 
in  the  world,  was  foremost  among  those  who  pro- 
moted that  bridge.  He  convinced  the  people  it 
could  be  built,  that  it  ought  to  be  built,  and  he 
convinced  Congress.  Mr.  Eads,  to  a  marked  degree, 
prosecuted  his  work  in  this  country  as  Stephenson 
did  in  England.  Gen.  Grenville  M.  Dodge,  who 
commanded  the  Sixteenth  Army  Corps  during  the 
war,  and  made  a  mark  for  himself  with  Grant  for 
his  rapid  con.struction  of  bridges,  was  also  a  great 
railroad  engineer.  It  was  my  privilege  to  serve 
under  General  Dodge  in  the  80 's  in  Texa;.  To  a 
large  extent,  he  planned,  financed,  and  complete^ 
his  own  works  through  improvement  companie  , 
which  were  really  the  general  contractors. 

I  maintain  to-night  that  we  have  drifted  too  far 
away  from  the  ideals  of  the  fathers  in  engineering, 
and  that  all  this  is  because  we  were  driven  to  it. 
It  came  to  pass,  not  many  years  ago,  that  about  all 
that  an  engineer  did  was  to  make  the  plans,  drive 
stakes,  and  let  the  contracts,  and  we  have  finally 
come,  my  brethren,  until,  as  a  prominent  labor  man 
lately  said  to  me,  "that  about  all  that  a  railroad 
company  can  say  now  in  labor  questions  is  to  pay 
the  bills." 

We  have  drifted  so  far  awaj'  from  the  ideals  of 
the  fathers  that  we  are  of  much  less  use  to  the 
world  than  we  should  be,  and  I  wish  to  say  that 
this  society  saw  that  a  few  j-ears  ago,  and  the  very 
fact  that  we  are  domiciled  in  the  Chamber  of  Com- 
merce is  evidence  of  our  new  vision.  The  making 
of  a  plan,  the  letting  of  a  contract,  and  driving  some 
stakes,  which  are  followed  more  or  less  closely,  is 
not  the  highest  form  of  engineering;  and  if  I  do 
not  say  anything  else  to-night  that  you  young  men 
will  remember,  I  want  to  say  that  we  are  not  com- 
ing up  to  the  ideal  of  the  Stephensons.  We  have 
spent  too  much  time  in  testing  materials,  and  work 
of  that  nature,  and  we  have  spent  very  little  time 
in  engineering  the  men.  We  have  turned  that  over 
to  the  men  with  thick  shoe  soles,  brass  watch  chains, 
and  heavy  voices.  The  most  important  branch  of 
engineering  is  the  engineering  of  men,  and  that  is 
the  branch  that  we  have  turned  over  to  other 
people. 

General  Laws 

The  first  law  I  would  lay  down  in  the  engineering 
of  men  is  a  very  old  law,  but  in  my  judgment  it  is 
fundamental.     Some  call  it  the  Golden  Rule.    You 
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will  find  it  in  the  6th  chapter  of  Luke,  along  about 
the  31st  verse.    Freely  it  reads: 

"Do  unto  others  as  you  would  that  they  should 
do  unto  you." 

As  engineers,  we  have  gotten  a  good  way  from 
that.  We  have  found  out,  I  suppose,  that  it  takes 
quite  a  brave  man  to  lay  down  that  rule  in  the  hand- 
ling of  men ;  but  when  as  an  employer  of  labor,  or  a 
supervisor  of  it,  I  forget  that  law  and  fail  to  treat 
those  men  as  I  should  like  to  be  treated,  I  am  bound 
to  have  trouble. 

The  second  law  is  that  very  good  one  of  the  army 
officers  of  West  Point,  and  is  compassed  in  that  little 
phrase  they  term  "caring  for  their  men,"  meaning 
looking  after  their  needs,  their  wants,  their  happi- 
ness, their  welfare.  I  would  place  that  alongside 
of  the  Golden  Rule.  An  army  officer,  be  he  ever 
so  brave,  is  not  a  success  if  he  neglects  to  take  care 
of  his  men.  The  high-water  mark  of  warfare  on 
this  continent  was  at  the  battle  of  Gettysburg.  In 
Pickett's  charge.  General  Hancock,  with  the  Second 
Army  Corps,  was  withstanding  that  charge.  Han- 
cock was  wounded  a  few  minutes  before  Pickett 
started,  and  he  was  wounded  while  writing  on  the 
horn  of  his  saddle  an  order  to  his  commissary  to 
bring  up  fresh  meat  for  his  soldiers  for  supper  that 
night.  Even  in  the  awful  stress  of  that  critical  mo- 
ment, Hancock  cared  for  his  men. 

I  think  that  bears  me  out  that  the  care  of  men  is 
one  of  the  first  laws  to  be  observed  in  the  engineer- 
ing of  men.  I  have  heard  many  men  from  West 
Point  say:  "We  have  many  men  who  can  fight  a 
brigade,  but  fewer  who  can  handle  a  brigade."  It 
is  easier  to  lead  a  charge  than-  it  is  to  take  care  of 
a  brigade  two  weeks.  In  the  engineering  of  men 
this  is  the  second  principle  I  would  state. 

The  third  law  which  I  would  have  you  remember 
is  this:  Men  carried  on  your  pay-roll  must  be  car- 
ried on  your  heart.  Whether  you  pay  the  men  or 
not;  if  you  have  to  sign  the  roll  on  which  these 
men's  names  go  in,  month  by  month,  you  must  carry 
those  men  on  your  heart.  You  are  responsible  for 
their  welfare,  you  are  responsible  to  see  that  they 
get  their  pay,  the  last  penny — and  .even  a  little 
further  than  that — the  last  penny  that  they  think 
they  ought  to  have.  You  are  responsible  to  see  that 
they  get  their  money  in  time;  that  they  are  pro- 
moted; that  their  rates  of  pay  are  equitable,  es- 
pecially of  the  younger  ones.  More  than  that,  you 
are  responsible  for  the  married  man,  especially.  If 
he  is  a  father,  so  far  as  you  can,  allow  him  to  work 
as  near  home  as  the  interest  of  the  company  will 
permit,  if  it  does  make  you  a  good  deal  more 
trouble.  That  is  what  I  mean  by  carrying  them  on 
your  heart.  If  you  don't  do  that  you  are  not  an 
engineer  of  men.  If  you  don't  do  that  tiie  Almighty 
will  some  day  call  on  you  to  know  why  you  did  not. 
If  you  did  that  there  would  not  be  so  many  strikes. 


Principles  in  Organization 

In  the  organization  of  your  \vork  and  blocking  it 
out,  there  are  three  things  of  prime  importance : 
Personality,  organization,  and  treatment.  If  I  may 
reverently  paraphrase — "There  abideth  personality, 
organization,  and  treatment,  thfsc  three,  but  the 
greatest  of  these  is  treatment." 

The  personality  of  the  superior  at  the  head  of  an 
organization  is  a  very  important  matter.  The  big- 
ger the  organization,  relatively,  the  more  important 
it  is  to  have  the  right  kind  of  man,  but  even  if 
there  be  but  one  gang  of  men,  the  personalitj'  of 
that  gang  boss  is  very  important. 

In  an  organization,  I  believe  in  militarj'  ideals. 
If  you  can  imagine  a  military  organization  without 
the  shoulder  strap,  then  that  is  what  I  believe  in, 
and  I  have  worked  with  army  officers  a  great  deal. 
There  must  be  discipline,  there  must  be  responsi- 
bility placed  upon  one  head,  and  it  must  be  recog- 
nized. If  you  cannot  respect  the  man  above  you, 
you  must  at  least  respect  his  position.  Don't  for- 
get that.    That  is  the  army  idea. 

It  does  not  follow  that  the  ranking  engineer  of 
an  organization  is  the  best  engineer.  Let  me  illus- 
trate: We  were  building  the  Texas  Pacific  in  the 
early  80 's,  and  as  those  men  have  passed  away  I 
can  mention  them.  One  of  the  men,  Major  Wash- 
burn, a  West  Pointer,  was  in  the  artillery  at  Little 
Round  Top  at  the  battle  of  Gettysburg.  There  was 
at  Fort  Worth,  Texas,  where  we  had  our  head- 
quarters, a  Major  Patton.  I  think  he  was  a  Ken- 
tucky major,  I  do  not  think  lie  ever  was  in  any 
army.  There  was  in  our  organization  a  Mr.  Law- 
rence, who  had  seen  splendid  service  on  the  Union 
side  and  was  a  very  brilliant,  brainy  locating  en- 
gineer, but  sometimes  given  to  drinking  too  much. 
He  happened  to  be  in  Fort  Worth,  and  I  .suppose 
had  been  drinking,  and  said  one  night  that  he  was 
a  better  locating  engineer  than  Major  Washburn. 
Major  Patton  heard  this  remark,  and  he,  wishing 
to  curry  favor,  said  to  Major  Washburn:  "Major 
Lawrence  says  that  he  is  a  better  locating  engineer 
than  j'ou  are."  Major  Washburn  replied:  "I  be- 
lieve that  is  true."  Whereupon  the  Kentucky  major 
said:  "Why,  do  I  understand  that  yon  would  have 
a  man  under  you  who  claims  to  be  a  better  engineer 
than  .you  are?"  "Oh,  yes,  I  am  very  glad  to  have 
them.  I  wish  I  had  more  of  them.  Now,  for  in- 
stance, there  is  Mr.  McL.,  who  is  a  better  construc- 
tion engineer  than  I  am:  Mr.  L.,  who  is  a  better 
maintenance  engineer."  "That  is  all  very  strange," 
said  Patton.  "No,"  said  Washburn,  "they  are  all 
better  engineers  than  I  am,  but  I  suppose  that  the 
people  in  New  York,  General  Dodge,  the  president 
of  our  company,  consider  that  on  the  whole  I  am 
the  best  man  for  chief  engineer."  He  was  the  best 
all-around  man.  He  was  (juite  good  in  all  depart- 
ments. He  was  a  fine  organizer.  He  knew  how  to 
handle  men. 
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The  worst  mistake  we  make  to-day  in  organiza- 
tions is  experimentation.  In  railroads  it  is  pitiable. 
I  saw  but  a  few  winters  ago,  in  The  Railroad  Ga- 
zette, an  entire  page  ooenpied  with  the  reorganiza- 
tion of  a  certain  railroad  in  a  certain  waj^  and  giv- 
ing the  reasons  for  it.  On  the  next  page,  another 
road,  it  was  annonneed,  was  reorganizing  from  the 
organization  whieh  the  first  road  were  abandoning, 
as  they  were  instituting  something  else.  One  com- 
pany or  the  other  was  making  a  mistake.  One 
company  sliould  not  have  abandoned  it,  or  the  other 
company  should  not  have  taken  it  up.  We  are  in 
the  kindergarten  stage,  so  far  as  that  is  concerned. 
We  men  in  railroad  service  know  it  means  a  great 
(leal  of  expense,  a  great  deal  of  distress,  and' it  takes 
ns  a  long  while  to  get  our  bearings. 

The  third  great  requisite  in  organization  is  treat- 
ment. I  think  .if  we  could  get  back — ^which  we 
never  can — to  the  English  idea  of  master  and  .serv- 
ant, we  would  be  doing  something  very  much  to  be 
desired.  It  would  save  us  a  great  deal  of  monej'^ 
and  do  away  with  a  great  deal  of  friction.  The 
master  and  servant  idea  was  this :  A  man  hired  a 
boy,  took  him  into  his  family,  fed  him,  looked  after 
him,  paid  him,  and  he  lived  with  that  boy  for  a  term 
of  years.  We  cannot  do  that  now,  but  some  one 
must  come  pretty  near  doing  that  for  us.  We  must 
l)ick  out  the  men  to  whom  to  delegate  it.  I  suppose 
that  many  of  you  think  that  it  is  entirely  visionary 
and  impractical.  No,  it  is  not.  The  Chicago  and 
Northwestern  Road  has  come  very  near  that  idea 
tonight,  because  Mr.  Hughitt,  chairman  of  the 
Hoard,  believes  in  it.  Here  Is  Mr.  Hughitt 's  rule: 
If  a  man  has  been  in  the  employ  of  the  company 
five  years  he  cannot  be  discharged  without  a  hear- 
ing. If  the  charge  against  the  man  is  incompetency, 
Mr.  Hughitt  would  say,  "It  seems  to  me  it  has 
taken  you  entirely  too  long  to  find  this  out,"  or 
"Vou  should  have  found  it  out  before  five  years." 
That  applies  to  even  such  minor  positions  as  brake- 
man.  If  a  man  thinks  he  has  been  improperly  used 
on  the  Northwestern  he  can  appeal  to  the  President 
and  th€  President  investigates.  When  I  was  there 
T  said  to  mj'  informant,  "I  should  think  it  would 
take  all  the  President's  time."  He  said,  "Oh,  he 
doesn't  get  so  manj'  cases.  We  all  give  heed  to 
that."  Good  treatment  will  w'in  devotion.  A  raise 
in  pay  will  not  (juickly  win  devotion.  We  think 
if  the  company  M'ould  only  allow  us  to  pay  bigger 
salaries,  we  would  get  and  keep  the  best  men  in 
the  country.  There  is  no  greater  fallacy.  It  con- 
fesses our  weakness. 

Engineering  Organization 

The  simplest  form  of  organization  is  that  for  the 
project  engineer.  The  first  re([uisite,  in  my  judg- 
ment, is  to  put  a  nuui  in  charge  of  that  project  with 
engineering  education,  whether  he  acciuired  it  in 
college  or  somewhere  else.     1  do  not  believe  in  put- 


ting a  man  on  a  job  who  has  not  been  in  that  partic- 
idar  kind  of  work.  I  do  not  believe  in  putting  him 
in  charge  because  he  is  simply  brilliant.  I  wcudd 
put  a  man  in  charge  of  that  work  who  has  had  ex- 
perience in  that  kind  of  work,  and  I  want  him  to 
be  forty  years  of  age.  I  was  put  in  charge  at 
twenty-five.  He  must  know  human  nature.  He 
must  be  in  full  charge  of  all  the  features  of  the 
work. 

"Well,"  you  will  say.  "that  is  difficult."  Very 
well,  there  is  the  first  difificulty  you  are  going  to 
meet.  If  you  divide  the  responsibility  at  all,  then 
when  there  is  a  mistake  made  there  is  no  one  you 
can  hold  responsible.  Your  chief  of  party  should 
always  be  able  to  do  any  work  under  him  fairly 
well.  In  order  to  do  that,  he  must  practically  come 
up  through  the  ranks.  His  first  assistant  must  be 
but  a  little  less  able.  He  must  be  an  understudy. 
In  temporary  illness  he  must  be  able  to  carry  on 
the  work.  There  should  always  be  an  understudy 
in  every  position,  so  far  as  that  is  concerned. 

Allow  me  to  say  in  parentheses  that  I  have  a  great 
sympathy  for  young  men  whose  fathers  are  vice- 
presidents  or  large  stockholders.  I  am  not  one  of 
those  who  degrade  that  kind  of  man.  I  have  seen 
some  sad  things  in  that  direction.  Don't  make  the 
mistake  of  putting  him  on  work  he  cainiot  do,  and 
then  hiring  another  man  to  do  the  work.  You  are 
trying  to  curry  favor  and  build  yourself  up  at  the 
expense  of  that  young  man  just  because  his  father 
is  vice-president.  I  have  had  more  than  one  joung 
man  come  to  me  and  beg  of  me  not  to  let  the  men 
know  his  father  is  vice-president.  Plenty  of  nu^ii 
in  this  country  are  handicapped  by  their  wealthy, 
or  their  great,  fathers.     I  am  sorry  for  them. 

Have  your  office  for  this  project  or  piece  of  work 
in  the  middle  of  your  work.  If  it  is  a  piece  of  con- 
struction 'work,  have  your  best  assistant  in  charge 
of  the  office,  never  the  chief  clerk.  This  has  been 
the  day  of  the  chief  clerk,  and  he  is  passing.  The 
rubber  stamp  and  the  chief  clerk  have  cost  many 
a  heartache  and  many  thousands  of  dollars.  It 
comes  from  the  fact  that  you  and  I  in  charge  of  the 
work  are  overloaded  and  are  jealous  of  our  under- 
study. "If  we  get  a  good  assistant,  he  will  get  our 
job,'"  we  think,  so  we  put  a  chief  clerk  in  and  some- 
body else  gets  our  job.  Our  centralization  is  killing 
us.  It  killed  Harriman.  You  will  rule  your  work^ 
this  project  I  have  outlined  for  you — if  you  rule  it 
at  all,  by  reason  of  your  engineering  and  your  man- 
hood. If  you  are  that  kind  of  man,  it  is  easy  to 
control  the  project  and  have  your  success. 

The  heads  of  even  the  smaller  engineering  pro- 
jects or  enterprises  must  "sit  tight."  Troublesome 
times  will  come.  With  your  work  well  lined  up 
and  the  best  engineers  and  labor  there  will  come 
tinu's  that  try  men's  souls.  Then  you  need  to  have 
faith  and  the  staying  (puxlities  of  the  heroic  ser- 
geant of  whom  Kipling  says: 
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lie 'a   jiist   aa   sick   as   they   arc, 

His   heart   is   like   to   split, 
But  he  works    'em,  works    'em,  works    'em 

Till  he   feels    'em   take   the   bit; 
The  rest   is  holding  steady 

Till   the   watchful   bugles   play, 
And   he   lifts    'em,    lifts    'em,   lifts    'em. 

Through   the    clijirgi-    tliiit    wins   the   day. 

Labor  Problems 

The  engineer  of  men  in  the  broadest  sense  must 
be  twofold,  an  engineer  and  a  student  of  men.  An 
engineer  of  design  is  not  an  engineer  of  men.  He 
is  an  engineer  of  plan,  specifications,  and  of  ma- 
terial. An  engineer  on  the  frontier,  as  General 
Dodge  told  us,  had  to  be  engineer  of  men,  or  the 
Indians  would  get  him  and  his  men  both. 
(Laughter.)  The  man,  I  have  said,  who  is  in 
charge  must  have  absolute  charge,  and  in  the  con- 
trol of  men — that  is  tlie  first  thing. 

If  you  expect  to  control  labor  in  general — and  I 
am  now  speaking  of  ordinary  labor — three  things 
are  necessary:  First,  there  must  be  no  dispute  but 
what  you  have  the  authority,  and  the  men  must 
know  that.  You  are  in  authority,  you  are  the  boss, 
if  you  are  handling  men,  whether  a  few  or  a  few 
hundred  men.  Battles  have  been  won  by  a  poor 
commanding  officer,  but  no  battle  was  ever  won  by  a 
debating  society. 

A  second  requirement  is  that  you  must  be  ab- 
solutely right— legally,  morally  right.  That  the 
right  is  on  your  side  and  beyond  dispute.  I  can 
best  illustrate  my  meaning  by  an  incident. 

In  1898  I  was  superintendent  of  the  Cascade 
Tunnel  for  Mr.  James  J.  Hill,  of  the  Great  Northern 
Railway.  It  was  a  company  job.  I  was  superin- 
tendent, another  man  was  engineer.  We  went  up 
there  in  August.  We  started  in  with  no  organiza- 
tion and  no  men ;  cleared  the  ground,  got  a  few 
men  at  a  time— we  gathered  there  four  hundred 
men — driving  the  tunnel  two  and  three-quarters 
miles,  working  from  a  camp  at  eacli  end.  We 
boarded  the  men.  We  had  our  own  store,  and  our 
own  doctor  and  hospital — a  little  community  by 
ourselves.  There  were  some  saloonkeepers  who 
came  in — we  held  them  off  our  certain  reservation. 
We  made  our  rules  that  applied  to  them.  We  had 
our  own  camp  bosses.  There  was  a  county  line 
crossing  at  the  center  of  the  tunnel  and  each  of  the 
camp  bosses  was  sworn  in  as  a  deputy  sheriff  in  his 
own  camp  county.  They  had  been  peace  officers  at 
home.  While  all  the  men  did  not  know  it,  I  was 
deputy  sheriff  in  each  county.  When  a  man  got 
bad,  we  locked  him  up,  and  wired  for  the  .sheriff  to 
come  and  get  him. 

The  incident  I  am  about  to  relate  happened  in 
February.  I  had  not  been  put  in  charge  of  the 
dining-rooms.  We  had  an  engineer  in  charge  of  the 
maintenance,  and,  thinking  the  work  would  bo 
heavy  for  me,  the  dining-rooms  were  still  in  his 
charge.  He  had  put  there  as  commissary  clerk  a 
conductor  from  the  dining-car    service.     Now,    of 


cour.se,  he  would  not  know  hoM'  to  feed  these  men. 
He  got  us  in  trouble.  The  snow  was  very  deep,  lying 
twenty  feet  on  the  level.  The  only  trails  were 
where  we  walked.  There  was  no  such  thing  as 
straying  out  of  the  path.  The  men  did  not  know 
I  was  in  that  particular  camp.  I  had  just  pas.sed 
the  dining-room — our  men  worked  in  three  eight- 
hour  shifts — I  sa  wthe  men  coming  out  of  two  of 
the  company's  quarterhou.ses.  There  were  one 
hundred  men.  It  was  snowang  very  hard.  I 
suspected  they  were  coming  out  for  mischief.  They 
came  up  the  trail,  going  toward  the  dining-room. 
I  waited  for  them : 

"How  are  you,  boys?  Going  up  to  the  dining- 
room?  A  little  early  for  dinner,  aren't  you?"  This 
was  about  half-past  two,  and  the  next  meal  was  at 
four  o'clock. 

"Yes,  but  we  have  a  little  business  up  there,"  one 
of  them  said. 

"Well,  am  I  invited?" 

"I  don't  know  about  that,"  was  the  reply. 

"What's  going  on?"  I  asked. 

"We  are  going  up  there  to  hang  the  commissary 
clerk."     (Laughter.) 

"Oh,  well,  I  don't  think  it  is  very  polite  of  you 
to  neglect  to  invite  me  when  there  are  such  festivi- 
ties as  that.  What's  the  matter  with  the  commi.ssary 
clerk?" 

Reall}-,  it  didn't  amount  to  anything.  I  asked 
them  some  questions,  got  all  the  facts. 

"Now,"  I  said,  "do  you  think  you  are  treating 
the  company  right  to  create  a  scandal  of  this  sort, 
as  it  will  do?  Aren't  you  acting  like  fools  here? 
Now,  suppose  I  let  you  go  up  there  and  do  it,  which 
I  am  not  going  to  let  you  do,  you  can't  get  off  this 
right-of-way  without  we  allow  you  to.  The  snow 
is  twenty  feet  deep,  you  can't  walk  down  the  track. 
We  will  load  you  up  and  send  you  down  to  Seattle ; 
a  lot  of  you  will  get  hung.  Another  thing,  how 
will  this  look  when  it  gets  to  St.  Paul  to-morroM- 
morning?  Is  that  treating  the  company  right?  You 
are  supposed  to  be  American  citizens.  You  think 
you  are  fit  to  be  citizens  and  voters  in  this  country. 
This  man  hasn't  done  anything.  Do  you  think  you 
are  treating  me  right  ?  I  am  the  superintendent  out 
here,  and  I  am  responsible." 

"Well,  we  ain't  got  anything  against  you." 

"You  haven't!  Now,  you  fellows  go  back  into 
your  'quarters,'  and  if  you  have  a  grievance  I  will 
listen  to  you,  and  if  you  don't,  I  will  have  to  strike 
first." 

I  talked  to  them  pleasantly,  reasonablj'.  Some 
eighty  m«n  in  the  background  wandered  back.  They 
hadn't  anything  against  me.  They  didn't  Avant  to 
be  hung.  The  leaders  wouldn't  stir.  I  suppose 
there  were  some  ten  to  fifteen  of  them.  I  could  not 
do  anything  with  them.  The  first  leader  I  knew 
very  well.  I  had  routed  him  once  before,  a  Cornish 
miner,  surly  and  thickheaded ;  another  was  an  Irish- 
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man,  my  own  nationality.  No  use  to  argue  with 
those  men,  they  were  beyond  argument.  There  they 
were,  the  snow  was  coming  down  pretty  lively. 

"Now,"  I  asked,  "have  you  got  anything  more  to 
say?  You  fellows  go  back  to  your  bunk-house." 
Not  a  man  moved.  I  drew  mj'  toe  across  the  path, 
and  stepped  back  a  pace  or  two.  "That  is  all  I 
have  to  say;  come  ahead,  you  can  kill  me  at  the  last, 
I)ut  just  as  sure  as  you  cross  that  mark  I  will  kill 
six  of  you,  and  I  think  I  can  pick  out  the  six  who 
started  this,  and  I  Avill  kill  them  first."  They  looked 
at  nic  for  a  minute  or  two,  and  the  Irishman  said: 

"Well,  now,  'Super,'  what  is  your  proposition?" 
1  said:  "You  go  l)ack  to  your  bunk-liouse  just  as  1 
have  told  you  a  dozen  times,  and  in  twenty  minutes 
you  send  a  committee  around  to  my  room  at  D 
(|uarters  and  I  will  tell  you  what  I  will  do."  They 
went  back  to  tlic  bunkhoiise.  Then  I  went  back  to 
the  cook-liouse  and  saw  the  commissary  clerk.  In 
twenty  minutes  1  met  their  committee,  as  agreed, 
and  said : 

"Now  the  main  trouble  is  too  small  a  cooking 
range ;  I  will  have  another  here  as  soon  as  I  can. ' ' 

"That  is  all  right;  we  think  that  is  fair,"  they 
said.    That  ended  it. 

Having  the  authority,  and  being  in  the  right,  the 
final  thiiig  in  handling  labor  is  that  you  must  not 
be  afraid.  Let  a  hundred  men  come  together,  aver- 
age men,  and  it  is  said  that  in  thirty  days  one  of 
that  hundred  men  will  be  the  leader.  Now,  I  never 
knew  a  leader  of  that  sort  to  be  a  coward.  So,  as 
an  engineer  of  men,  you  must  have  that  leadership 
i(uality.  You  will  be  surprised  to  see  what  you  can 
do  with  it.  I  believe  many  of  us  fail  right  there. 
We  are  afraid.  Afraid  of  the  law;  afraid  of  dam- 
ages; pliysical  fear;  fear  something  is  going  to 
happen  to  us.  Right  makes  might  more  than  we 
think. 

May  I  again  illustrate  from  experience? 

We  were  building  the  Texas  and  Pacific  Railway 
for  Mr.  Gould  in  the  early  80 's.  We  began  at  Fort 
Worth  and  worked  toward  El  Paso,  the  other 
terminal.  Bj^  the  time  we  had  reached  the  Staked 
Plains,  the  Southern  Pacific,  our  rivals,  were  Hear- 
ing El  Paso.  We  started  then  a  second  construction 
force  out  of  El  Paso  to  secure  the  choice  of  route 
down  the  Rio  Grande  River  and  up  the  best  tribu- 
tary suited  to  our  purpose.  To  reach  this  grading, 
we  must  first  build  through  Carizzo  Pass  of  the 
Apache  Mountains,  125  miles  east  of  El  Paso. 
Though  but  a  youngster  then,  I  "was  resident  engi- 
neer of  the  work  for  ninety  miles,  including  the 
pass. 

We  had  been  at  work  some  five  months  the  time 
of  the  incident  I  now  relate.  The  pass  could  be 
traveled  into  or  out  of  at  the  ends  only.  At  the 
upper  end  was  a  grading  camp  of  about  one  hundred 
men — mostly  Irishmen.  At  the  lower  end  was  a 
camp  of  a  little  greater  number  of  Mexicans.     In 


the  center  and  just  across  the  grade  from  the  engi- 
neers' camp  was  a  camp  of  sixty  Chinamen.  They 
had  served  their  time  of  several  years  to  the  Six 
Companies  and  were  free  of  any  obligation.  They 
were  tall,  strapping  fellows,  entirely  different  from 
our  laundrymen,  and  each  carried  a  pistol. 

In  this  cosmopolitan  camp  there  had  been  no 
liquor  in  the  entire  five  months  we  had  been  at 
work.  The  Irishmen  were  certainly  dry.  The 
Mexicans  resembled  thorn  in  that  one  respeet.  The 
Chinamen  were  hemmed  in,  were  armed  and  nobody 
loved  them.  Into  this  canyon  there  drove,  one 
summer  afternoon,  two  big  wagonloads  of  whi.skey, 
accompanied  b}'  six  heavily-armed  men.  They  un- 
hitched their  teams  about  in  the  center  of  the  pass 
and  were  neighbors  to  the  engineers  and  the  Orien- 
tals. This  saloon  outfit  had  been  the  pest  of  the 
grading  on  the  east  end  for  two  years.  The  track 
had  gotten  far  enough  across  the  Staked  Plains,  so 
the  proprietor  got  across  without  dying  of  thirst. 
The  contractor  in  Carizzo  Pass  tried  to  coax  him 
to  move  on  west.  He  tried  to  buy  him  off,  all  to  no 
purpose. 

'My  work  compelled  me  to  ride  nights,  as  the 
Apache  Indians  were  bad.  The  next  morning  I 
reached  that  camp.  The  contractor  and  myself  held 
a  pow-wow,  the  engine(!r  party  being  present.  We 
decided  what  men  we  could  depend  upon  and  sent 
them  word  to  be  ready.  The  contractor  started 
moving  his  pile  of  grain  sacks  and  piled  them  in  a 
crescent  and  left  spaces  for  loopholes  where  needed 
between  the  sacks. 

I  wrote  out  a  notice  stating  the  company's  case, 
that  the  saloon  interfered  with  our  business,  men- 
aced our  lives,  owing  to  the  mixed  races,  trespassed 
on  our  land,  and  that  we  forbid  his  camping  there. 
I  signed  it  for  and  in  the  name  of  the  company.  I 
again  saddled  up  the  grand  old  Kentucky  horse  I 
then  rode,  buckled  my  weapons  around  me,  rode 
down  to  their  wagons,  and  called  for  the  boss  of 
the  outfit. 

There  rose  up  a  splendid  specimen  of  physical 
mankind,  wearing  a  fine  pair  of  ivory-handled  44- 
calibre  six-shooters.  1  handed  him  the  notice.  He 
read  it  twice.  As  he  handed  it  back  he  said:  "I 
suppose  you  know  I'm  not  going  to  pay  any  at- 
tention to  that.  What's  more,  I've  heard  of  you 
and  I'm  not  afraid  of  you."  I  was  encouraged.  I 
saw  there  was  some  force  to  that  notice  and  that 
fear  was  in  his  mind.  Meanwhile  the  six  ruffians 
had  gathered  around  me,  all  around.  I  sat  with  my 
arms  folded.  I  told  them  I  was  building  a  railroad. 
That  we  could  not  lay  tracks  around  the  heavy  work 
in  that  pass.  That  the  grading  was  going  to  be  done 
before  the  tracks  reached  it.  That  I  was  hired  to 
see  to  it  and  that  thoy  were  getting  in  the  way.  I 
advised  them  to  get  out  of  that  pass.  If  they  did  not, 
there  was  no  telling  what  night  an  Indian  outbreak 
(Contiiuiod   ou   page   VII) 
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COKE  is  the  product  obtained  from  the  distilla- 
tion or  partial  combustion  of  bituminous  coal 
in  ovens  or  retorts,  which  constitutes  a  fuel 
suitable  for  the  blast  furnace  or  foundry. 

Historically,  it  appears  that  the  Chinese  used  coke 
as  an  article  of  commerce  in  100  B.  C.  or  some  two 
thousand  years  ago.  Then  again,  it  is  recorded 
that  during  the  Middle  Ages,  it  was  manufactured 
for  use  in  the  Arts  and  for  domestic  purposes. 

The  earliest  record  of  coking  coal  in  a  regular 
oven  is  in  1620  when  a  patent  was  granted  in  Eng- 
land to  Sir  Wm.  St.  John  for  making  coke  in  a 
bee  hive  form  of  oven. 

In  1700  J.  Becher,  a  German  Chemist,  took  out 
a  patent  to  save  tar  from  coking  coal,  and  to  utilize 
it  for  preserving  ropes  and  wood. 

A  chemist  named  Stauf,  who  lived  in  the  forest 
near  Saarbrucken,  Germany,  in  1771  treated  bitumi- 
nous coal  in  ovens  on  a  hill  over  a  burning  mine  and 
obtained  oil,  pitch,  coke  and  soot.  The  great  Ger- 
man writer  and  thinker,  Goethe,  paid  a  visit  to  Stauf 
at  his  home  in  the  forest  and  bestowed  upon  him 
the  title  of  "Kohlenphilosoph"  (Coal  Philosopher). 
Goethe  describes  this  visit  in  his  Autobiography  in 
Eook  IT)  as  follows : 

"Ready  and  glad  to  pour  his  complaints  into  a 
human  ear,  the  lean,  decrepid  little  man,  with  a  shoe 
on  one  foot  and  a  slipper  on  the  other,  and  witli  ' 
stockings  hanging  down  and  repeatedly  pulled  up 
in  vain,  dragged  himself  up  the  mountain  to  where 
the  pitch  house  stood  which  he  had  built  himself, 
and  now  with  grief  saw  falling  to  ruins.  Here  was 
found  a  connected  row  of  ovens  in  which  coal  was 
to  be  freed  from  sulphur  and  made  fit  to  use  in  the 
iron  works;  but,  at  the  same  time,  they  wished  also 
to  recover  the  oil  and  pitch,  and  indeed,  did  not 
want  to  lose  even  the  lamp  black,  so  that  all  failed 
together  on  account  of  the  many  ends  in  view." 

Later,  in  1781,  a  patent  was  issued  to  the  Earl  of 
Dundonald  of  England,  for  making  coke  in  beehive 
ovens  and  also  for  producing  "tar,  pitch,  essential 
oils,  volatile  alkali,  mineral  salts,  etc."  This  ap- 
pears to  have  been  one  of  the  early  fairly  success- 
ful attempts  at  saving  the  by-products. 

In  1792  Wm.  Murdoch,  a  Scotchman,  who  was  a 
mechanical  engineer  associated  with  James  Watt 
in  steam  engine  building,  was  one  of  the  first  to  ex- 
periment successfully  with  making  gas  from  coil 
in  retorts ;  and,  in  1812  it  is  recorded  that  the  streets 
of  London  were  first  lighted  with  gas,  presumably 
an  outcome  of  Murdock's  experiments. 

In  America,  we  find  that  the  history  of  coke  mak- 


ing begins  in  1817  when  at  Plumcock,  Fayette 
County,  Pennsylvania,  Col.  Isaac  Meason  used  coke 
"made  in  the  ground"  in  his  rolling  mill. 

This  method  of  manufacture  is  interesting,  ante- 
dating as  it  does  the  regular  beehive  method.  The 
toke  yard  is  prepared  by  leveling  a  piece  of  ground 
and  surfacing  it  with  coal  dust.  The  coal  to  bo 
coked  is  then  arranged  in  heaps  or  piles  with  longi- 
tudinal, transverse  and  vertical  flues,  sufficient  wood 
being  distributed  in  them  to  ignite  the  whole  mass. 
Beginning  on  a  base  about  14  feet  wide  the  eoal  's 
spread  to  a  depth  of  18  inches.  On  this  ba.se  the 
flues  are  then  arranged  and  further  coal  piled  on 
top,  the  flues  being  made  of  refuse  coke  and  lump 
eoal  covered  with  billets  of  wood.  The  heap  is  th?n 
fired,  the  kindling  wood  flues  carrying  the  fire  even- 
ly throughout  the  entire  pile.  Any  point  which 
burns  too  freely  is  covered  with  fine  coal  dust  which 
partially  smothers  the  uneven  combustion.  When 
the  burning  of  the  top  portion  has  ceased,  water  is 
applied  down  the  vertical  flues.  This  being  con- 
verted into  steam,  permeates  the  entire  mass  and, 
if  carefully  applied,  adds  but  a  small  percentage  of 
moisture  to  the  coke.  This  method  of  making  coke 
required  from  five  to  eight  days,  depending  mainly 
upon  the  state  of  the  weather. 

The  first  authentic  record  of  the  use  of  ovens  for 
making  coke  appears  in  the  year  1841  when  Pro- 
vanee  McCormick,  James  Campbell  and  John  Tay- 
lor formed  a  partnership  for  the  manufacture  and 
sale  of  coke  made  in  two  ovens  on  Taylor's  farm 
located  in  Payette  County,  Pennsylvania. 

These  ovens  were  built  on  the  same  style  as  the 
present  beehive  oven,  except  that  they  were  all  brick 
or  masonry  instead  of  having  charging  holes,  frames 
and  doors  of  iron  as  is  the  practice  today,  being 
about  10  feet  in  diameter  and  having  a  capacity  of 
about  80  bushels  each. 

In  the  Spring  of  1842  enough  coke  had  been  mad'- 
to  fill  two  boats  90  feet  long— about  800  bushels 
each — ^^vhieh  were  taken  down  the  Youghiogheny, 
Monongahela  and  Ohio  to  Cincinnati  where  after 
some  weeks,  it  was  disposed  of  in  small  lots  at  about 
8  cents  per  bushel. 

From  then  until  1855  a  few  ovens  were  built  and 
some  further  experiments  were  made.  Records  have 
it  that  there  were  26  coke  ovens  along  the  river 
above  Pittsburgh  in  1855. 

On  the  completion  of  the  Clinton  furnace  of  Graff, 
Bennet  &  Company  of  Pittsburgh,  in  1859,  the  suc- 
cessful use  of  coke  as  a  blast  furnace  fuel  was 
thorougiily  demonstrated  and  30  ovens  were  built 
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Coal  is  the  root  of  the  above  tree.  The  cleaiier  the  coal  the  stronger  and  healthier  the  root,  and 
the  more  perfect  is  the  fruit  of  the  tree.  With  liealthy  roots  and  by  the  use  of  by-product  apparatus 
upon  application  of  heat  thereto,  gas  is  thrown  off  and  the  solid  substance  remaining  in  the  retort  or 
oven  is  coke.  The  gas,  the  real  growth  of  the  tree,  thrown  off  in  the  conversion  of  the  coal  into  the  coke 
forms  three  main  branches:  Ammonia  Liquor,  Crude  Benzol  and  Tar,  and  the  fruit  of  each  branch, 
being  the  finished  l)y-producfs,  sliown  named,  is  of  many  kinds  and  characters,  entering  into  the  daily 
need  and  use  of  all  homes  and  households,  and  into  the  use  of  many  industries.  The  manufacture  of 
steel,  paints,  oils,  fertilizers  for  farming  jHirposes,  baking  sodas,  chemical  supplies,  medicines,  explosives, 
dyes,  fruit  preservatives,  soaps,  oil  stains,  washing  powder,  water  i)roofing,  wood  preservatives,  paint 
thinners,  photographic  supplies,  insulation,  glass  making,  illuminating  gas  for  lighting  and  heating, 
are  some  of  the  uses  to  which  the  coal  to  by-product  ovens  is  put. 
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at  the  Fayette  coke  works.  Prom  that  time  on  coke 
manufacture  increased  by  leaps  and  bounds  in  all 
sections  of  the  country,  the  output  in  1893  reaching 
a  total  of  9,500,000  tons. 

The  fifot  by-product  ovens  in  America  were  built 
at  Syracuse  in  1893  by  the  Solvay  Process  Company 
who  were  manufacturers  of  soda  ash.  In  this  pro- 
cess, large  quantities  of  ammonia  are  used  and  it 
was  to  obtain  ammonia  that  they  were  prompted 
to  build  12  ovens.  They  were  so  successful  that 
the  Semet-Solvay  Company  was  formed  with  the 
object  of  erecting  by-product  oven  plants,  relying 
at  first  chiefly  on  their  recovery  of  the  by-products. 

About  this  time,  Dr.  Schniewind  came  to  Amer- 
ica with  the  license  to  build  Otto-Hoffman  ovens 
and  a  plant  of  60  ovens  was  built  at  Johnstown, 
Pennsylvania,  for  the  Cambria  Steel  Company  and 
put  in  operation  in  1895.  This  was  the  first  use 
made  of  by-product  coke  in  the  blast  furnace  in- 
dustry in  America. 

Since  then,  various  other  types  of  by-product 
ovens  have  been  introduced  both  in  this  country  and 
abroad,  all  while  essentially  different  in  method  of 
construction,  striving  for  the  same  general  results 
— a  good  metallurgical  coke  with  the  recovery  of 
all  the  by-products. 

The  Semet-Solvay  ovens  are  the  principal  expon- 
ent of  what  is  known  as  the  horizontal  flue  type  in 
contra-distinction  to  the  vertical  flue  type  promi- 
nently represented  by  the  Otto-Hoffman,  Koppers 
and  others. 

In  the  vertical  flue  type,  the  gas  is  introduced  in 
horizontal  flues  on  each  side  of  the  oven  at  the  bot- 
tom which  extend  half  way  to  the  other  end.  The 
products  of  combustion  ascend  through  a  number 
of  vertical  flues  which  reach  the  top  of  the  oven 
where  they  deliver  into  another  horizontal  flue, 
which  reaches  the  whole  length.  This  connects  with 
a  similar  set  of  small  flues  which  delive-r  the  hot 
gases  into  a  horizontal  flue,  or  combustion  chamber 
at  the  bottom,  like  the  first,  and  thence  to  a  re- 
generator of  the  familiar  Siemens  type. 

In  the  horizontal  flue  oven  there  are  from  three 
to  six  horizontal  flues,  one  above  the  other  on  each 
side  of  the  oven  chamber,  extending  the  full  length 
of  the  oven,  and  connected  with  each  other  at  the 
ends  so  as  to  form  a  continuous  flue  for  the  gas  and 
flame.  The  travel  of  the  gas  is  from  above  down- 
ward, that  is;  through  the  top  flue,  then  backward 
through  the  second,  etc.,  the  bottom  flues  being  con- 
nected with  a  passage  to  the  chimney.  A  small 
amount  of  gas  is  introduced  at  the  ends  of  the  flues 
along  with  a  sufficient  amount  of  air  for  its  combus- 
tion. This  air  is  preheated  by  a  simple  arrange- 
ment in  the  bottom  of  the  ovens,  and  the  combus- 
tion goes  forward  continuously  without  any  atten- 
tion, often  for  weeks  at  a  time,  it  being  only  neces- 
sary to  see  that  the  proportion  of  gas  and  air  re- 


mains the  same  and  of  sufficient  quantity  to  keep 
up  the  necesftary  heat  in  the  ovens. 

The  waste  gases  which  have  a  temperature  of 
about  1200°  C.  after  leaving  the  oven  flues  are  car- 
ried under  boilers  which  supply  steam  for  operating 
the  machinery  of  the  plant.  These  gases  go  to  the 
stack  at  a  temperature  of  not  much  over  200°  C. 
so  that  from  the  point  of  view  of  heat  economics, 
such  an  installation  is  unusually  efficient. 

The  Semet-Solvay  type  of  ovens  are  usually  from 
16  to  20  inches  wide,  30  to  36  feet  long  and  from  f> 
to  12  feet  in  height  and  will  contain  from  nine  to 
sixteen  tons  of  coal  per  charge.  This  charge  of  coal 
is  coked  in  about  16  to  20  hours;  and  when  the  gase.s 
are  all  driven  off,  the  doors  at  each  end  of  the  ovens 
are  opened  and.  the  whole  charge  pushed  out  by  a 
powerful  pusher  or  ram  into  a  steel  car,  in  which  it 
is  quenched  and  immediately  taken  to  the  furnace 
bins  for  use  or  shipped  elsewhere. 

As  soon  as  the  ram  has  been  withdrawn  and  the 
doors  are  closed,  the  oven  is  readj'  for  another 
•charge  and  practically  no  heat  has  been  lost,  as  the 
quenching  is  all  done  on  the  outside  of  the  oven. 
The  entire  process  of  discharging  and  recharging 
an  oven  can  readily  be  completed  in  from  12  to  15 
minutes. 

As  the  gas  which  is  distilled  from  the  coal  leaves 
the  oven,  it  enters  a  large  flue  known  as  the  hydrau- 
lic main.  This  extends  the  whole  length  of  the  bat- 
tery of  ovens  and  is  partially  filled  or  sprayed  with 
water.  The  gas  bubbles  through  the  water  or  spray 
and  a  portion  of  the  tar  and  ammonia  is  condensed. 
Prom  the  main,  the  gas  passes  to  the  condensers. 
These  are  large  vertical  cylinders  filled  with  tubes 
through  which  cooling  water  is  made  to  circulate. 
The  gas,  passing  around  these  tubes,  is  cooled  and 
a  further  portion  of  the  tar  and  ammonia  condenses. 

Exhausters  occupy  the  next  place  in  the  series  of 
apparatus,  their  use  being  to  draw  the  gas  from  the 
ovens  through  the  pipes  and  condensers  and  to  dis- 
charge it  into  the  next  following  apparatus,  Avhich 
is  the  ammonia  washer.  In  this  vessel  the  final 
traces  of  ammonia  are  removed  and  the  gas  is 
passed  into  a  benzol  washer  where  it  is  scrubbed 
with  a  heavy  oil,  removing  all  traces  of  benzol,  the 
benzol  being  absoi'bed  by  the  oil  and  subsequently 
recovered  by  fractional  (Tisfillation  "and  condensa^ 
tion.  The  gas  thus  cooled  and  washed  is  free  from 
condensable  matter  and  ready  to  be  used  for  heat- 
ing or  lighting. 

An  investigation  of  the  subject  will  immediately 
show  that  the  essential  distinction  between  the 
operation  of  the  retort  oven  and  that  of  the  original 
beehive  is  that  in  the  former,  the  coal  is  coked  with- 
out the  admission  of  air  by  heat  applied  from  the 
outside,  while  in  the  latter,  the  air  is  admitted  to 
the  oven  and  the  combustion  takes  place  in  and  im- 
mediately over  the  body  of  coal.  The  result  is  that 
in  one  case  the  hydrocarbons  are  distilled  off  with 
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a  certain  breaking  down  and  deposition  of  graphitic 
earbon  on  the  coke  so  that  a  yield  of  coke  greatei- 
than  the  so-called  theoretical  can  be  counted  upon ; 
while  in  the  other  case,  most  of  the  hydrocarbons 
are  burned  in  the  ftven,  some  graphitic  carbon  is  de- 
posited and  some  of  the  fixed  earbon  of  the  coal  is 
burned,  resulting  in  a  yield  of  coke  less  than  the 
theoretical. 

As  an  illustration  of  the  difference  in  yield  result- 
ing from  this  difference  in  method  of  coking,  a  good 
yield  of  coke  from  Connellsville  coal  in  the  beehive 
is  from  60  to  65  per  cent ;  while  in  a  good  retort 
oven,  the  customary  yield  is  from  70  to  75  per  cent, 
or  an  increase  of  about  15  per  cent.  This  increase 
reduces  proportionately  the  percentage  of  ash, 
l)horphorus,  etc.,  remaining  in  the  coke  so  that  the 
retort  oven  yields  more  coke  and  a  purer  coke  than 
the  beehive  from  the  same  coal.  This  increase  of 
yield  varies  with  the  proportion  of  fixed  carbon, 
ash,  etc.,  in  the  coal. 

The  essential  difference  between  beeliive  and  re- 
tort oven  coke  lies  in  its  hardness  and  shape,  caused 
by  the  different  application  of  heat  in  the  oven.  In 
the  beehive  the  coal  is  spread  out  in  a  layer  23  to  24 
inches  thick  over  a  surface  of  some  12  to  15  feet  in 
diameter.  The  bottom  of  the  oven  having  been 
cooled  by  the  quenching  of  the  previous  charge  and 
by  contact  with  the  new  one,  coking  begins  at  the 
top  and  extends  downward,  reaching  the  bottom  in 
from  40  to  60  hours.  The  coke  has  ample  oppor- 
tunity to  swell  and  develop  a  cellular  structure  in 
accordance  with  the  compo.sition  of  the  coal  and  en- 
tirely independent  of  any  attempts  at  control.  The 
typical  form  of  beehive  coke  is,  therefore,  long 
lingerlike  pieces  widening  toward  the  bottom  of  the 
oven  and  with  an  inch  or  two  of  spongy  coke  at  each 
end. 

The  inability  to  control  the  formation  of  the  cells 
makes  it  essential  that  just  the  right  coals  are  used, 
or  the  requisite  hard  body,  resistent  alike  to  pres- 
.sure  and  the  action  of  the  hot  carbonic  acid  in  the 
blast  furnace  cannot  be  obtained. 

The  fact  that  coal  of  the  Connellsville  district 
gives  just  the  requisite  structure  when  coked  in  the 
beehive  oven  is  the  reason  for  its  pre-eminent  posi- 
tion as  a  blast  furnace  fuel. 

In  the  retort  oven,  the  coal  lies  in  a  high,  narrow 
mass  6  to  10  feet  in  height  and  from  16  to  22  inches 
wide.  The  previous  charge  having  been  pushed  out 
rapidly  by  machinery  and  quenched  outside,  the 
oven  is  hot  when  the  fresh  charge  is  introduced  and 
the  evolution  of  gases  begins  immediately  from  the 
coal  lying  in  contact  with  the  hot  sides. 

The  flow  of  gases  being  from  the  sides,  they  meet 
in  the  center  and  rise  to  the  top,  where  they  escape, 
forming  a  sort  of  cleavage  plane  midway  between 
the  two  walls.  The  end  of  the  piece  next  to  the 
wall  is  denser  and  the  end  next  the  cleavage  plane  is 
jnore  spongy  than  the  main  body. 


Tl-e  cellular  structure  is  more  eomi)re-;sed  than 
in  beehive  coke,  principally  on  account  of  the  nar- 
row retort  that  permits  no  expansion  in  the  direc- 
tion of  the  flow  of  the  gases,  and  also  because  the 
depth  of  the  charge  is  usually  four  to  six  times  as 
great  as  in  the  beehive.  The  cellular  structure  of 
retort  coke  is  dependent  somewhat  on  the  propor- 
tion of  the  ovens,  the  temperature,  the  time  of  cok- 
ing, and  the  kind  of  coal  used. 

The  ability  of  the  retort  oven  to  coke  coals  that 
cannot  be  used  in  the  beehive  is  largely  due  to  the 
more  rapid  application  of  the  heat,  fixing  the  pitchy 
or  coke  making  portion  of  the  coal  before  it  has 
time  to  escape  and  the  formation  of  a  firm  cellular 
structure  by  the  pressure. 

The  by-products  consist  primarily  of  ammonia, 
tar,  light  oil  and  gas;  and  in  addition  to  the  in- 
creased yield  of  coke,  are  the  sources  of  profit  from 
the  by-product  oven  which  are  wholly  lost  in  the 
irdinary  beehive. 

Some  retort  ovens  are  without  the  by-product  ap- 
paratus, and  burn  the  gas  to  heat  the  ovens  without 
washing  it.  These  ovens  recover  no  ammonia,  light 
oil  or  tar,  but  use  the  excess  gas  for  raising  steam; 
but  the  by-products  are  so  easily  saved,  and  the 
profits  therefrom  make  such  an  acceptable  addition 
to  the  profit  side  of  the  ledger,  that  they  can  hardly 
be  neglected. 

The  ammonia  is  a  substance  given  oft'  from  the 
coal  in  the  oven  very  slowly  at  first,  but  as  the  tem- 
perature of  the  charge  rises,  the  quantitj-  increases; 
and  after  some  hours,  the  evolution  is  quite  rapid. 
As  the  coking  approaches  completion,  the  j-ield  be- 
comes much  less  and  stops  altogether  although  a 
portion  of  the  nitrogen  originally  in  the  coal  still 
remains  in  the  coke.  The  yield  of  ammonia  varies 
very  much  in  different  coals  and  depends  partly 
upon  the  amount  of  nitrogen  and  oxygen  in  the 
coal.  It  varies  also  with  the  temperature  at  which 
the  coal  is  coked. 

The  ammonia  from  the  ovens  is  collected  in  the 
hydraulic  mains,  condensers,  and  scrubbers  along 
with  the  tar  by  the  cooling  and  scrubbing  of  the 
gas.  It  occurs  in  two  forms  in  the  liquor;  fixed  and 
volatile,  the  former  containing  the  sulphates,  chlo- 
rides, cyanides,  etc.,  while  the  latter  contains  the 
carbonates,  sulphides  and  some  free  ammonia.  The 
bulk  of  the  fixed  salts  is  condensed  first  and  the 
volatile  later.  The  ammonia  liquor  is  quite  weak 
when  it  is  first  drawn  from  the  tar,  usually  contain- 
ing from  three-fourths  to  one  per  cent  of  ammonia. 

The  weak  liquor  may  be  either  converted  directly 
into  sulphate  and  sold  as  a  fertilizer  or,  by  purifi- 
cation and  concentration,  it  may  be  converted  into 
aqua  ammonia  or  anhydrous  ammonia  which  is  used 
in  refrigeration  and  other  apparatus.  The  yield  of 
ammonia  from  the  bituminous  coals  from  the  west- 
ern part  of  Pennsylvania  is  from  16  to  22  pounds 
sulphate  per  ton  of  coal. 
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Large  (jnantities  of  tar  are  used  for  roofing,  pav- 
ing and  as  a  liquid  fuel,  and  much  is  distilled  and 
separated  into  pitch  and  the  various  lighter  oils 
which  are  further  treated  for  the  almost  endless 
number  of  valuable  substances  which  they  contain. 

Properly  developed,  its  manufacture  into  the 
more  valuable  products  should  yield  very  satisfac- 
tory profits.  Our  chemical  manufacturers  realize 
this  fact  and,  during  the  past  few  years,  plants  for 
the  distillation  of  tar  are  rapidly  growing  in  num- 
ber and  importance. 

The  rapid  increase  of  by-product  ovens  and  the 
resulting  large  amount  of  tar  which  is  being  put 
on  the  market  has  made  it  necessary  to  find  another 
outlet  for  it  than  the  cruder  uses.  Consequently, 
the  distillation  of  tar  is  now  becoming  a  very  im- 
portant industry  in  this  country. 

Coal  tar  is  a  mixture  of  approximately  one  hun- 
dred and  fifty  distinct  chemical  substances  of  which 
nine  form  the  basis  of  the  dye  and  pharmaceutical 
industry.  These  are  benzol,  toluol,  xylol,  phenol, 
naphthalene,  anthracene,  methylthracene,  phenan- 
threne  and  carbazol.  These  constitute  from  6%  to 
12%  of  the  weight  of  the  tar,  or  from  40-100  to 
75-100  of  1%  of  the  coal  coked.  When  separated 
from  coal  gas  or  coal  tar,  and  subjected  to  the 
action  of  acids  and  alkalies  in  processes  called 
syntheses,  they  can  be  made  to  yield  several  thous- 
and chemical  products.  From  these  about  900  dye-i 
and  possibly  900  pharmaceuticals,  perfumes,  and 
flavors  have  survived  in  the  world's  markets  anil 
are  known  as  coal  tar  products.  None  of  them  exist 
in  coal  tar,  in  these  final  forms. 

The  main  products  of  the  distillation  of  tar  arc 
light  oil  or  benzol,  creosote  or  heavy  oil,  naphtha- 
lene, anthracene  and  pitch. 

The  light  oils  obtained  from  tar  constitute  only 
about  5  per  cent  of  the  weight  of  the  tar.  The 
greater  amount  of  light  oil  being  obtained  directly 
from  the  gas  by  scrubbing  and  distilling. 

Coal  tar  yields  about  25%  to  35%  creosote  oil 
which  is  used  for  the  impregnation  and  preserva- 
tion of  wood.  In  1915  about  120,000,000  gallons  of 
creosote  oil  valued  at  nearly  $7,000,000  Avere  con- 
sumed in  the  United  States.  More  than  half  of  this 
was  used  in  the  treatment  of  railroad-  ties,  the  re- 
mainder principally  for  paving  blocks,  piling  and 
structural  timber.  Two-thirds  of  this  entire  con- 
sumption was  imported,  our  oven  production  then 
being  far.  below  our  requirements.  Since  the  war 
this  product  has  been  so  increased  in  this  countr.v 
through  additional  plants  that  further  importation 
is  not  essential  for  our  needs. 

The  heavier  oils  and  soft  pitches  find  readj'  use 
as  road  binders  and  roofing  papers  and  protective 
and  water-proofing  paints.  The  hard  pitch  is  used 
chiefly  for  briquetting  finely  divided  fuels,  thus 
opening  up  acres  of  refuse  culm  banks  in  eastern 
Pennsylvania  as  valuable  fuel  resources  which,  un- 


til now,  had  been  practically  an  absolute  loss. 

The  yield  and  quantity  of  tar  from  retort  ovens 
depends  on  the  coal  used  as  well  as  the  temperature 
at  which  the  distillation  takes  place.  The  yield 
from  the  coals  in  western  Pennsylvania  is  from  70 
to  100  lbs.  or  7  to  10  gallons  per  ton  of  coal.  The 
tar  produced  in  by-product  coke  ovens  in  the  United 
States  in  1918  amounted  to  a  total  of  265,000,000 
gallons. 

As  mentioned  before,  the  light  oil,  or  crude  ben- 
zol, is  separated  from  the  gas  and  recovered  by  dis- 
tillation and  condensation.  It  is  a  clear,  colorless 
licpior,  highly  volatile,  somewhat  similar  to  the 
naphtha  products  of  petroleum  distillation. 

It  is  the  principal  source  of  luminosity  in  the  gas, 
and  when  removed  therefrom,  renders  it  useless  for 
illuminating  purposes  in  a  flat  burner,  but  does  not 
materially  affect  its  heating  or  fuel  value.  It  is 
used  as  a  substitute  for  gasoline  in  internal  com- 
bustion motors  and,  on  account  of  its  higher  explo- 
sive properties,  it  is  pos.sible  to  get  from  15%  to 
20%  more  mileage  from  its  use  than  from  gasoline. 
It  is  also  used  as  a  solvent  for  rubber,  in  cleansers, 
as  pitch  paint  thinner,  for  gas  enrichment  and  vari- 
ous other  purposes. 

It  is  the  source  of  aniline  dyes,  certain  nitro  com- 
pounds used  in  explosives  and  various  chemicals, 
medicines  and  drugs.  Carbolic  acid  and  picric  acid 
are  obtained  also  from  benzol,  being  manufactured 
syntlietically  at  a  number  of  plants. 

The  yield  of  benzol  from  a  ton  of  coal  varies,  as 
do  the  other  by-products.  Good  practice  will  ob- 
tain a  yield  of  from  2  1-2  to  .'3  1-2  gallons  per  ton 
from  the  western  Pennsylvania  coals. 

The  gas  that  is  obtained  from  retort  ovens  is  a 
by-product  the  value  of  which  varies  greatly  witii 
the  locality  in  which  the  ovens  are  situated.  When 
the  ovens  are  at  the  coal  mine,  the  gas  is  frequently 
valuable  only  for  steam  raising  purposes  and.  at 
the  usual  prices  of  coal  at  the  mines,  would  be 
worth  but  a  very  few  cents  per  thousand  feet.  An 
intermediate  condition  would  be  when  the  ovens 
are  adjacent  to  an  iron  or  steel  works  where  tlie  gas 
could  be  used  for  heating  furnaces,  soaking  pits, 
etc.,  where  it  would  supplant  producer  gas,  being 
much  more  conveniently  applied  and  easily  freed 
from  all  impurities.  The  most  favorable  location 
for  obtaining  a  good  value  for  oven  gas  are  those 
adjacent  to  large  towns  where  there  is  a  demand 
for  illuminating  or  fuel  gas. 

Coke  oven  gas  from  properly  managed  retort 
ovens  is  approximately  the  same  article  as  that  from 
the  retorts  of  a  gas  house,  the  processes  of  manu- 
facture being  similar.  Its  quantity  and  quality 
vary  with  the  coal  used  and  the  temperature  of  dis- 
tillation :  but,  made  from  good  gas  coal,  it  is  well 
suited  for  illuminating  purposes  after  being  passed 
througii  the  ordinary  lime  boxes  to  remove  the  sid- 
phur,  etc. 
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If,  from  the  nature  of  the  coal,  the  illuminatin<^ 
power  of  the  gas  is  low,  it  can  either  be  enriched 
by  any  of  the  well  known  methods,  or  burned  with 
incandescent  burners,  or  used  as  a  fuel  gas,  as  the 
laclc  of  illuminants  will  not  appreciably  affect  its 
fuel  value. 

To  sum  up  briefly  then,  it  will  be  seen  that  the 
coking  of  coal  in  the  by-product  oven  differs  in  the 
results  obtained  in  the  following  particulars  from 
the  same  operation  in  the  beehive  oven: 

From  the  beehive  oven  we  obtain  coke  of  an  ex- 
cellent quality  if  the  coal  used  is  just  adapted  to 
the  purpose,  but  the  yield  is  from  5%  to  20%  lower 
than  the  analysis  of  the  coal  shoMs  should  be  ob- 
tained. In  addition  to  the  coke,  there  is  a  great 
deal  of  smoke,  which  by  those  living  near  the  ovens, 
is  hardly  looked  upon  as  a  valuable  product. 

From  the  by-product  retort  oven  we  have  cok(> 
again,  and  always  more  than  the  analysis  of  tin; 
coal  indicates.  The  quality  is  equal  if  not  better 
than  the  beehive  coke;  and  moreover,  a  good  metal- 
lurgical coke  can  be  made  from  many  coals  that  are 
worthless  in  the  beehive  oven. 

In  addition  to  the  increased  yield  of  coke,  we  have 
from  a  ton  of  coal  from  16  to  22  lbs.  of  ammonia ; 
from  70  to  100  lbs.  of  tar;  from  2  1-2  to  3  1-2  gal- 
lons of  benzol;  from  .'3,000  to  8,000  cubic  feet  of 
surplus  gas. 

The  manufacture  of  coke  is  almost  the  only  metal- 
lurgical operation  that  we  Americans  continue  in  a 
measure  to  conduct  after  the  manner  of  our  ances- 
ters  of  a  century  ago. 

The  year  1915  shows  a  grand  total  of  41,500,000 
tons  of  coke  produced  in  this  country  for  which  was 


used  almost  61,000,000  tons  of  coal.  Of  this  coke 
about  66%  was  manufactured  in  the  beehive  oven, 
only  34%  in  the  modern  by-product  retort  oven. 

Since  then,  owing  to  the  enormous  demands  for 
war  materials,  a  great  number  of  new  by-product 
oven  plants  have  been  built,  so  that  during  1919 
about  52%  or  26,000,000  tons  of  our  coke  supply 
came  from  the  modern  oven  plant. 

A  recent  magazine  article  states  that  for  every 
ton  of  coke  made  in  a  by-product  oven,  there  is 
saved  in  fuel  alone  the  equivalent  of  825  pounds  of 
coal.  For  every  ton  of  coke  made  in  a  by-product 
oven  and  applied  to  use  in  a  blast  furnace,  there  is 
a  direct  saving  when  compared  with  beehive  coke  of 
200  pounds  in  the  oven  and  282  pounds  in  the  blast 
furnace.  When  a  house  holder  burns  one  ton  of  good 
bituminous  coal  in  a  heating  furnace  or  a  kitchen 
range,  he  has  sacrificed  something  like  11,000  cubic 
feet  of  gas;  nine  gallons  of  tar;  twenty-five  jiounds 
of  ammonium  sulphate;  2.08  gallons  of  pure  benzol 
and  0.56  gallons  of  pure  toluol. 

That  in  our  industrial  life  the  use  of  coal  deriva- 
tives is  only  commencing  to  be  felt.  The  rubber 
industry  depends  upon  these  products  for  solvents, 
compounding  ingredients  and  softeners.  Practical- 
ly all  types  of  paint  now  use  a  derivative  of  coal. 
Printing  inks,  shoe  polishes,  brake  linings,  dry  clean- 
ers, perfumes,  explosives,  linoleums,  glues,  pastes 
and  photographic  developers  contain  coal  products 
as  basic  ingredients.  The  paper  industry,  the  soap 
business  and  shoe  manufacturing  would  be  hard  hit 
were  it  not  for  the  offspring  of  Old  King  Coal.  The 
electrical  industrj-  would  likewise  be  cut  off  from 
(Continued  on  page  64) 
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DURING  the  past  five  years,  public  attention 
has  been  directed  more  forcefully  tiian  ever 
before  to  the  necessity  for  the  development 
of  all  of  our  available  water  powers.  The  world  war 
with  its  consequent  demands  for  excess  production 
in  every  direction,  and  its  disruption  of  industrial 
labor,  focused  attention  on  our  present  dependence 
on  coal  for  a  fuel,  at  the  same  time  revealing  in  no 
uncertain  way  the  inadequacy  of  our  methods, 
equipment,  and  transportation  to  meet  such  critical 
demands;  hence  followed  makeshift  adjustments  as 
to  price,  wage  and  working  conditions  so  as  to  pro- 
cure the  coal  which  we  had  to  have  to  complete  our 
war  program.  But  with  the  cessation  of  the  war 
crisis  there  has  ensued  a  period  of  readjustment 
that  has  resulted  to-day  in  a  far  reaching  coal 
famine  with  prices  soaring  to  prohibitive  heights 
in  the  face  of  a  general  tendency  for  a  lowering  of 
commodity  prices.  It  is  not  surprising  therefore 
that  the  press  and  the  public  have  come  to  a  realiza- 
tion of  the  need  for  an  improvement  in  our  methods 
of  producing  power,  and  a  variety  of  plans  are 
offered  to  meet  this  acute  need  for  the  future. 

But  no  matter  how  pretentious  such  proposals 
may  be,  it  is  significant  that  in  every  instance,  one 
of  the  principal  elements  involved  is  the  develop- 
ment of  waterpower.  For  example,  the  most  am- 
bitious plan  that  has  so  far  been  projected  is  for  a 
super-power  trunk  line  along  the'Atlantic  Seaboard 
which  contemplates  linking  the  water  powers  of 
New  England  and  northern  New  York  with  the 
production  of  power  in  large  units  in  the  coal  fields 
where  transportation  can  be  eliminated  and  mam- 
moth economies  can  be  realized. 

Or  in  another  ease,  the  proposed  St.  Lawrence 
Ship  Canal  is  being  fostered  by  our  Canadian  neigh- 
bors, not  so  much  for  its  possible  value  as  a  trans- 
portation route  (although  most  of  the  emphasis  has 
been  placed  on  that  aspect),  as  for  the  4,000,000 
horsepower  of  electric  energy  which  can  be  derived 
from  it. 

Perhaps  the  most  notable  example  of  this  change 
in  the  mental  attitude  of  the  public  is  to  be  found 
in  relation  to  the  further  development  of  power  at 
Niagara  Falls.  Before  the  war,  anj^  person  who 
had  the  temerity  to  suggest  the  diversion  of  any 
more  water  from  Niagara  for  power  purposes  was 
hooted  away  without  ceremony  as  a  desecrator  of 
Nature's  beauty;  but  now  it  is  possible  to  secure 


respectful  hearing  for  the  suggestion  that  40%  of 
the  present  flow  could  be  utilized  without  seriously 
affecting  the  natural  spectacle,  while  at  the  same 
time  definitely  preserving  the  crest  of  the  Horse- 
Shoe  Fall  which  is  now  cutting  back  at  a  very  rapid 
rate  into  a  narrow  channel. 

But,  while  the  popular  mind  is  thinking  of 
waterpower  mostly  in  terms  of  these  large  adver- 
tised projects,  the  fact  remains  that  throughout  our 
State  there  exist  numberless  small  waterpowers 
which  could  be  profitably  developed,  while  in  Can- 
ada the  resources  of  this  sort  are  practically  un- 
limited. It  is  these  smaller  enterprises  which  offer 
iittraction  to  the  private  owner,  for  naturally  in- 
vestment capital  is  interested  in  participating  in 
this  new  phase  of  our  national  growth.  So  the 
engineer  to-day  enjoys  an  exceptional  chance  to 
point  the  way  toward  profitable  opportunities. 
Particularly  is  this  true  because  the  modern  hydro- 
electric power  station  shows  so  little  evidence  to 
the  casual  visitor  of  the  vast  amount  of  engineering 
.skill,  knowledge,  and  conception  necessary  to  its 
successful  completion.  There  is  so  little  of  the 
spectacular  in  a  placid  lake  of  water  impounded  be- 
hind an  apparently  small  dam  with  a  modest  power- 
house tucked  down  in  a  secluded  nook  in  which  a 
few  generators  are  silently  whirling  under  the  eye 
of  only  one  or  two  attendants,  that  it  may  be  worth 
while  to  analyze  the  various  steps  which  the  engi- 
neer has  followed  to  bring  this  useful  adjunct  of 
civilization  to  its  present  perfection. 

The  selection  of  a  site  is  the  most  important  phase 
of  the  project,  and  the  one  in  which  the  engineer 
can  display  the  greatest  amount  of  clever  analysis. 
There  must  be  a  large  area  of  water  shed,  with  good 
annual  rainfall,  substantial  fall  within  reasonably 
short  distance,  large  areas  for  impounding  flood 
Avaters,  with  good  foundation  material  for  a  small 
dam  to  hold  them,  low  value  of  laud  involved  for 
acquirement,  and  adequate  market  for  power  within 
a  moderate  distance.  All  these  elements  should  be 
considered  and  included  if  possible  in  an  unostenta- 
tious preliminary  investigation,  not  a  full  survey. 
This  is  important  because  the  next  step,  the  secur- 
ing of  options  on  the  property  should  be  accom- 
plished before  the  owners  inflate  their  prices  in 
l>rospect  of  fabulous  profits  from  the  development. 
Many  a  promising  project  has  been  abandoned  be- 
cause the  engineer  would  not  trust  his  observations 
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on  preliminary  view  and  made  the  mistake  of  run- 
)  ing  his  siu-vey  before  optioning  the  property.  Onco 
this  step  has  been  taken,  preferably  by  some  keen 
real  estate  operator,  the  engineer  can  then  make  a 
complete  survey  of  the  site,  from  which  he  can  de- 
termine a  safe  estimate  of  the  cost  of  its  develop- 
ment. 

He  figures  the  area  of  the  watershed,  finding  the 
number  of  square  miles  which  will  supply  water  to 
the  proposition.  From  rainfall  data,  he  is  able  to 
determine  and  plot  a  curve  showing  the  number 
of  cubic  feet  of  water  per  second  which  will  bi' 
available  for  each  month  of  the  year.  The  investi- 
gations of  the  river  valley  determine  the  feasibility 
of  storage  reservoirs  to  hold  back  the  spring  floods, 
so  that  the  water  may  be  used  during  low  water 
months. 

After  the  foregoing  data  are  collected,  the  next 
step  is  to  render  a  report  covering  in  detail  the  total 
cost  of  development,  and  the  amount  of  power  which 
can  be  expected,  the  possibilities  of  disposing  of 
the  power  and  the  returns  that  should  be  obtained, 
less  all  expenditures  covering  the  operation  of  the 
plant,  taxes,  insurance,  depreciation,  etc. 

If  this  report  is  favorably  received  and  the  Engi- 
neer is  then  requested  to  prepare  working  plans  on 
the  complete  project,  he  proceeds  to  obtain  careful 
surveys  of  the  dam,  storage  and  power  station  sites, 
on  which  to  base  the  design  of  the  various  features 
of  the  work. 

The  dam  and  dykes  are  carefully  designed  to  be 
tafe  against  high  water  conditions  with  suitabh" 
waste  gates  for  excess  flow  and  head  gates  through 
which  the  water  is  to  be  furnished  to  the  station. 
In  the  forebay  design  not  only  should  ample  head 
gates  and  water  racks  be  provided,  but  great  care 
should  be  taken  that  as  little  head  as  possible  be 
sacrificed  in  handling  the  water.  In  high  water 
propositions,  the  use  of  penstock  is  employed  to 
convey  the  water  from  the  dam  to  the  water  wheels. 

The  Engineer  has  many  things  to  consider  in  the 
penstock  lay-out.  The  size  of  the  penstock  is  de- 
termined by  the  amount  of  water  to  be  conveyed, 
and  the  speed  which  will  be  used,  losing  as  little 
head  as  possible.  Then  vent  pipes  are  designed, 
supporting  saddles  for  the  pipe  line  located,  ex- 
pansion joints  provided,  and  usually  a  standpipe  is 
found  to  be  necessary.  In  addition  to  the  head 
gates  used  at  the  entrance  of  the  penstock  from 
the  forebay,  especially  in  cases  where  a  long  pen- 
^.tock  line  is  used,  a  large  hydraulic  valve  is  located 
in  it,  usually  in  the  station,  to  permit  the  station 
operator  to  stop  the  flow  of  water  without  closing 
the  head  gates.  Provision  is  also  made  to  drain 
the  penstock.  In  place  of  the  standpipe,  and  many 
times  in  addition  to  it,  a  relief  valve  is  located  at 
the  lower  end  of  the  penstock  line,  to  reduce  the 
effect  of  water  hammer  on  the  penstock,  should 
wheels  be  closed  to  rapidly. 


An  open  canal  is  usually  employed  only  under 
low  heads,  which  type  of  design  permits  the  water 
i-aeks  to  be  located  at  the  station.  Gates  are  pro- 
vided at  the  entrance  of  the  canal  and  head  gates 
are  located  at  the  flume  entrance,  back  of  the  water 
racks. 

Within  the  station  the  most  important  considera- 
tion is  the  selection  of  the  type  of  water  wheel,  in 
which  matter  the  Engineer  must  be  guided  largelj' 
bj'  experience.  When  this  point  is  decided  he  pro- 
ceeds to  design  the  power  station.  The  location  of 
the  water  wheels  and  generators  is  carefully  con- 
sidered, and  when  the  lay-out  is  finally  decided 
upon,  the  flumes,  draft  tubes,  etc.,  are  detailed. 
Suitable  flume  drains  are  provided,  conduits  planned 
to  extend  from  the  generator  to  the  switch  board, 
and  governors  located  at  points  as  convenient  as 
possible  for  the  station  operator.  Exciters  are  laid 
out,  and  conduits  planned  to  take  care  of  the  wires, 
for  this  part  of  the  installation.  Frequently  a  crane 
is  included  to  handle  the  equipment  readily,  and  in 
most  cases  sufficient  room  is  planned  in  the  station 
to  dismantle  one  unit  in  case  of  a  breakdown. 

In  case  the  power  developed  is  to  be  transformed 
at  the  station,  a  study  has  to  be  made  of  the  various 
types  of  transformers,  and  after  a  proper  selection, 
provision  is  made  for  their  installation. 

If  the  station  is  located  in  a  cold  climate,  a  suit- 
able heating  plant  is  needed  to  heat  the  building 
during  cold  weather,  in  ease  the  station  should  be 
shut  down.  Under  ordinary  conditions,  a  sufficient 
amount  of  heat  is  generated  by  the  machines  when 
they  are  operating. 

A  lighting  system  is  planned  to  provide  suitable 
lights  in  all  parts  of  the  plant,  special  care  being 
exercised  to  install  an  ample  number  of  trouble 
sockets  so  that  light  may  be  obtained  at  remote 
points  for  inspection  purposes. 

Roadways  leading  to  the  plant  must  be  located  so 
that  the  heavy  trucking  necessary  to  readily  install 
or  remove  any  of  the  apparatus  may  be  done  with 
as  little  effort  as  possible. 

Finally  complete  specifications  describing  the 
various  materials  to  be  employed  and  their  combina- 
tion and  assembly  are  prepared  by  the  Engineer  so 
that  the  prospective  contractors  may  be  able  to 
make  accurate  bids  covering  work  to  be  done. 

After  the  contracts  for  the  construction  work 
have  been  awarded,  the  Engineer  furnishes  all  lines 
and  levels  necessary  and  thoroughly  inspects  the 
work  as  it  is  being  completed,  following  all  details 
of  construction  very  closely. 

Throughout  the  designing  of  the  project,  the  En- 
gineer must  consider  the  efficiency  and  economical 
design  of  each  and  every  item  which  will  combine 
to  make  the  complete  development.  In  no  case 
should  an  unreasonable  loss  of  head  be  sacrificed 
without  thoroughly  investigating  the  advisability 
(Continued  on  page  I.X) 
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COLLEGE     NOTES 


Cross  Country 
Intercollegiate 
Champions. 


Cornell  M-on  its  sixteenth  Intercol- 
legiate Championship  at  New 
Haven  on  Saturday,  November  20. 
The  Red  and  White  runners  took 
first  place  from  Princeton  by  a  sin- 
gle point.  The  final  score  was  55  to  56,  with  M.  I.  T. 
in  third  place  with  90  points.  The  surprise  of  the 
meet  was  furnished  by  Romig  of  Penn  State  who 
took  the  individual  lionors  by  leading  the  field  lionie 
in  the  good  time  of  33  minutes,  one  second;  break- 
ing the  record  for  the  Yale  cotirse.  Higgins  of 
Columbia,  who  was  scheduled  to  win,  placed  second; 
Rogers  of  Princeton,  third;  McDermott  of  Cornell, 
fourth ;  and  McMahon  of  M.  I.  T.,  fifth. 

The  Red  and  White  harriers  won  tiie  Champion- 
ship through  superior  team  work,  the  whole  team, 
consisting  of  seven  men,  placing  in  the  first  22  out 
of  68  entered.  Of  these  seven  men  the  five  to  count 
in  the  scoring  finished  in  fourth,  eighth,  tenth, 
fifteenth  and  eighteenth  places;  T.  C.  McDermott, 
C.  E.  '21,  N.  P.  Brown,  R.  E.  Brown,  C.  G.  Irish,  and 
H.  V.  Bonsai,  C.  E.  '23,  taking  these  positions,  re- 
spectively; while  Captain  Dickinson  and  A.  L.  Lentz 
came  in  together  in  twenty-first  and  twenty-second 
places.  It  was  not  expected  that  the  Princeton  har- 
riers would  give  the  Ithaeans  as  much  competition 
as  they  did.  From  the  start,  however,  it  was  clearly 
apparent  that  the  figlit  for  the  championship  was 
between  these  two  teams,  with  the  members  of  the 
two  squads  pas.sing  and  repassing  each  other  during 
the  entire  distance. 

The  victory  was  especially  pleasing  to  Coach 
"Jack"  Moakley,  mentor  of  the  Cornell  runners. 
The  fact  that  the  team  was  able  to  take  first  place 
in  a  strong  field  of  twelve  teams  proves  to  "Jack" 
that  he  will  be  taking  a  team  of  representative 
American  runners  to  England,  when  the  Red  and 
White  Team  journeys  across  the  Atlantic  during  the 


('hristmas  recess  to  run  against  a  combined  Oxford- 
('ambridge  cross  country  team.  The  men  who  will 
make  the  trip  to  England  have  not  been  decided 
upon  as  jet  and  it  is  not  likely  that  they  will  be 
definitely  known  until  the  day  of  departure,  since 
Coach  Moakley  is  expecting  to  hold  trials  up  until 
the  last  minute.  It  is  reasonably  certain,  however, 
that  the  men  who  finished  among  the  leaders  in  the 
Championship  race  will  go  to  England. 

With  the  College  year  scarcely  begun,  a  Cornell 
Varsity  Team  has  already  captured  its  first  cham- 
pionship. This  is  an  excellent  way  of  introducing 
all  the  other  championships  whieli  will  uiuloubtedly 
follow. 

On  Saturday,  November  13,  a  crowd  of 
Cornell  34  fourteen  thou.sand  saw  the  Cornell 
Columbia?.     Football  Team  completely  overpower 

Columbia  by  a  score  of  34  to  7.  The 
"Big  Red  Team,"  playing  the  best  football  it  has 
this  season,  showed  itself  superior  to  Coach  O'Neill's 
team  in  every  de])artment  of  the  game.  One  of  the 
big  improvements  in  the  playing  of  the  Varsity  was 
the  interference  provided  the  baekfield  man  carrying 
the  l)al1.  Mayer,  making  use  of  tliis  wonderful  in- 
terference, proved  himself  the  individual  baekfield 
star,  scoring  four  of  the  five  touchdowns.  Carey, 
who  started  the  season  at  quarter  but  who  now  plays 
fullback,  put  the  pigskin  across  the  line  for  the  other 
touchdown.  Appelbaum  starred  for  the  Morninp- 
siders  by  scoring  their  only  touchdown.  The  Blue 
and  White  line,  rated  as  stronger  and  heavier  than 
Cornell's  did  not  live  up  to  expectations,  and  was 
broken  by  our  hard-charging  Varsity  with  consis- 
tencj'.  Coach  Dobie  had  his  forwards  use  but  a 
limited  variety  of  plays,  of  which  the  straight  line 
j.lunge,  the  fake  forward  pass  and  the  end  run  were 
the  most  prominent.  The  fake  forward  pass  worked 
time   aiul   again   due   to   the   splendid   interference 
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driven  the  man  with  the  ball.  Althoufjh  the  team  did 
not  use  many  different  plays  during  the  game  the 
jilays  that  were  used  were  well  selected  and  were 
executed  without  a  slip. 

The  game,  combined  with  Alumni  Day,  drew  one 
of  the  largest  crowds  that  ever  witnessed  a  football 
contest  on  Schoellkopf  Field.  Over  fourteen 
thousand  watched  the  vain  struggle  of  the  Blue  and 
White.  Sjiccial  wooden  stands  were  erected  on  the 
west  side  of  the  field  in  order  to  handle  the  large 
crowd.  Cornell  "s  budding  Cheering  Section  occupied 
these  stands.  More  than  three  hundred  supporters 
of  the  Blue  and  White  arrived  by  motor  truck,  auto- 
mobile and  special  train.  Next  year,  Cornell  plays 
Columbia  in  New  York  City  and  the  majority  of  the 
Ithaca  students  will  journey  there  in  order  to  help 
the  Big  Red  Team  repeat  its  performance  of  1920 
against  Columbia. 

On  Thanksgiving  Day  Cornell 
Pennsylvania  28  went  down  to  defeat  before  Penn- 
Cornell  0.  sylvania  by  a  score  of  28  to  0. 

The  Varsity  was  outplayed  and 
(lut-generaji'd  during  the  whole  contest.  Not  once 
did  the  Big  Red  Team  threaten  Penn's  goal.  Cornell 
])ut  up  a  desperate  fight,  but  Penn's  successful  use 
of  the  forward  pass  easily  proved  superior  to  the 
straiglit  football  of  the  Cornell  team.  Franklin 
Field  was  in  no  condition  for  an  ideal  football  game. 
Throughout  the  entire  game,  a  dismal  and  drencliing 
downpour  prevailed  adding  to  the  discomfort  of 
both  the  players  and  the  spectators.  The  game  was 
stopped  several  times  in  order  fo  give  the  players 
an  opportunity  to  wipe  the  mud  from  their  faces. 

The  Varsity  played  a  liai'd,  desperate  game  in  the 
face  of  a  growing  defeat.  The  Penn  line  was  both 
impregnable  and  invulnerable  and  repulsed  the  Cor- 
nell attack  with  ease.  The  first  score  came  when 
Wray  threw  a  pass  to  Strauss,  who  tore  ofl'  a  40- 
yard  run  for  a  touchdown.  After  rushing  the  ball 
down  from  midfield  Penn  gained  its  second  touch- 
down by  passing  the  ball  over  the  line  after  Cornell 
had  held  Penn  on  the  one  yard  line  for  three  succes- 
sive downs.  Rex  Wray,  the  139-pound  ((uarterback 
of  the  Penn  team,  easily  proved  himself  the  star  of 
the  game.  He  broke  away  consistently  for  long 
gains  and  his  woiulerful  generalship  was  a  fine  ex- 
hibition of  football.  Whitehill,  Miller,  Strauss  and 
Ward  also  played  a  brilliant  game  for  Penn.  For 
Cornell,  Kaw,  Mayer,  Carey  and  Hoff  played  well 
but  none  of  them  were  able  to  get  started  on  the 
brilliant  style  of  play  that  characterized  all  their 
I)laying  in  Ithaca.  Carey  was  up  to  his  usual  form 
in  punting  but  poor  defense  on  the  part  of  the  Itha- 
cans  let  the  Penn  forwards  get  through  to  block  ov 
force  him  to  hurry  his  kicks.  Kaw  and  Mayer  each 
made  some  long  25-yard  runs  but  otherwise  their 


efforts  against  the  Peiui  line  wore  of  no  avail.  Duo 
to  the  slippery  condition  of  the  ball,  numerous 
fumbles  were  made  on  both  sides.  Two  forward 
passes  were  tried  by  Cornell,  and  both  were  inter- 
cepted. Two  of  Penn's  touchdowns  came  as  a  result 
of  completed  forward  passes  which  were  executed 
at  strategic  moments.  The  defeat  of  the  Varsity 
was  a  big  disappointment  to  the  large  crowd  of 
alumni  and  students  who  had  attended  to  watch 
what  everyone  thought  was  to  be  the  defeat  of  our 
traditional  rival.  And  also,  the  decisive  result  of 
the  contest  came  as  a  big  surprise  to  the  Penn  root- 
ers who  had  little  expected  victory  at  all. 

When  Coach  Dobie  spoke  at  the  Athletic  Rally  in 
Bailey  Hall  at  the  beginning  of  the  season  he  said 
that  this  j'ear  the  Cornell  team  would  not  have  the 
slightest  chance  of  defeating  a  strong,  representa- 
tive Eastern  eleven.  Although  big  scores  have  been 
rolled  up  against  comparatively  weak  teams  his 
prophecy  seems  to  have  come  true  for  tlie  oidy  two 
defeats  of  the  season  came  at  the  hands  of  "strong, 
representative.  Eastern  elevens." 

With  the  plaj'ing  of  their  last  game  on 
Freshman  Saturdaj',  November  20,  on  Schoellkopf 
Football.       Field,  when  tlfey  were  defeated  by  the 

Penn  Frosh,  the  Cornell  Freshman  foot- 
ball team  ended  its  season  with  two  victories  and 
two  defeats  to  its  credit.  The  four  teams  on  the 
Frosh  schedule  were :  Mansfield  on  October  23, 
Wyoming  Seminary  on  October  30,  Columbia  Frosh 
at  New  York  on  November  13,  and  the  Penn  year- 
lings on  November  20.  The  Cornell  Freshman  lost 
their  first  and  last  games  and  scored  a  total  of  78 
points  during  the  season  to  their  opponents'  26. 
They  defeated  the  previously  unbeaten  Wyoming 
team  by  a  score  of  24  to  6  and  two  weeks  later 
journej'ed  to  New  York  and  swamped  the  Columbia 
youngsters  to  the  tune  of  47  to  0.  The  defeat  at  the 
hands  of  the  Penn  Frosli  came  as  a  distinct  surprise, 
for  everyone  expected  the  Cornell  Freshmen  to 
clean  up  after  their  brilliant  showing  against  the 
supposedly  powerful  Columbia  Freshman  team. 
After  meeting  Penn's  offensive  successfully  for  the 
first  half  of  the  game  the  Frosh  eased  up  and  let 
the  Penn  team  get  away  for  two  touchdowns  as  a 
result  of  forward  passes  in  the  last  half  of  the  game. 
After  Penn's  second  score,  Cornell,  showing  a  pow- 
erful attack  and  a  grim  determination  to  w4n,  open- 
ed up  their  drive  and  marched  completely  down  the 
field  for  a  touchcfown.  Their  second  try  for  a 
touchdown  came  too  late,  with  the  result  that  the 
laurels  once  more  went  to  Penn.  On  the  whole,  how- 
ever, the  season  has  been  very  successful,  in  that  it 
has  brought  to  light  many  excellent  possibilities  for 
Varsity  candidacy  next  year  which  fact  will  be  of 
great  assistance  to  Coach  Dobie  when  he  starts  mak- 
ing his  preparations  for  the  season  of  1921. 
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Dean  ]).  H.  Kimball  of  the 
Dean  Kimball  Elected  (,'ornell  College  of  Engi- 
Vice-President  of  nering  was  elected  as  one 

Federated  Engineering  of  the  Vice-Presidents  of 
Societies.  the    P^ederated    American 

Engineering  Societies  at 
the  first  meeting  of  the  Council  of  that  body  held  in 
Washington  nn  Saturdaj',  November  20.  Dean  Kim- 
ball attended  the  meeting  as  a  representative  of  the 
American  Society  of  Mechanical  Engineers  and 
made  the  nominating  address  for  Herbert  Hoover 
who  was  elected  President  of  the  newly-formed  so- 
ciety. The  other  vice-presidents  of  the  society  arc 
Calvert  Townley,  vice-president  of  the  Westing- 
house  Electric  Manufacturing  Company;  J.  Parke 
Channing,  president  of  the  Miami  Copper  Com- 
l)any,  and  William  E.  Rolfe,  president  of  the  Asso- 
ciated Engineering  Society  of  St.  Louis.  Under  the 
leadership  of  these  executives  the  new  federation  is 
expected  to  be  effective  in  making  the  talent  and  ex- 
perience of  engineers  available  in  the  public  service. 
With  the  election  of  Dexter  S.  Kimball  to  the 
position  of  vice-president  of  the  Federated  Ameri- 
can Engineering  Societies,  Cornell  scores  no  mean 
triumph.  The  dean  of  our  newly-combined  engi- 
neering college  has  added  greatly  to  his  laurels  and 
Cornell  reflects  the  honor.'  The  position  carries  with 
it  about  the  highest  honor  that  can  be  conferred  in 
the  engineering  world,  and  Cornell  is  proud  that  it 
is  to  one  of  her  faculty  that  it  goes.  No  other  uni- 
versity is  represented  on  the  executive  body  of  the 
society  which  makes  the  distinction  due  Dean  Kim- 
hall  and  Cornell,  all  the  more  unique. 

Fifty-four  new  members  were 
Phi  Kappa  Phi  elected  to  the  Cornell  Chapter  of 
Elections.  Phi    Kappa    Phi,    the   new    senior 

honorary  society.  The  Cornell 
Chapter  which  was  installed  last  spring  is  the  twer- 
ty-fourth  chapter  of  the  society.  The  aims  and  ob- 
jects of  the  Society  are  to  further  scholarship  in  the 
minds  of  college  students ;  to  hold  fast  to  the  origi- 
nal purposes  for  which  institutions  of  learning  were 
founded  and  to  stimulate  achievement  by  the  prize 
of  membership.  Two  members  of  the  faculty  and 
four  seniors  were  elected  from  the  College  of  Civil 
Engineering.  Those  elected  were :  Professor  Barnes, 
head  of  the  Department  of  Railroad  Engineering; 
Professor  Scofield,  head  of  the  Department  of  Ma- 
terials oi  Construction ;  Margaret  George  Arronet, 
'21;  Donald  Griswold  Cockeroft,  '21;  Harold  In- 
gersoll  Hettinger,  '21,  and  Lawrence  Raymond 
Wells,  '21. 

The  Older  Boys,  representing  the 
New  York  State  Y.  M.  C.  A.  from  every  city  in  the 
Older  Boys'  state,  assembled  here  on  Friday, 

Conference.  November  26,   to  hold  what   re- 

sulted in  being  one  of  the  most 
successful  sessions  of  its  history."  Fully  1,700  High 


School  boys  were  accommodated  and  entertained  by 
residents  of  the  city  and  students  in  the  university. 

The  central  theme  in  the  conference  was  "The 
Christian  Program."  Many  excellent  addresses  on 
this  subject  were  given  to  the  various  groups  of 
boys  gathered  in  the  lecture  rooms  of  Rockefeller, 
Goldwin  Smith,  and  other  nearby  University  build- 
ings. The  Cornell  University  Christian  Association 
with  the  aid  of  local  religio\is  organizations  played 
the  part  of  host  with  excellent  success. 

One  of  the  interesting  features  of  this  monstrous 
get-together  was  the  participation  of  a  majority  of 
the  boys  in  a  titanic  athletic  exhibition  staged  on 
the  floor  of  the  Drill  Hall.  Strong  competition  was 
the  key-note  to  everj'  contest,  the  winners  being 
duly  rewarded  with  prizes. 

Excursions  around  the  campus  were  organized  on 
Sunday,  giving  the  visitors  an  opportunity  of  .seeing 
the  natural  beauty  of  our  campus.  Every  effort  was 
made  to  point  out  the  advantages  of  Cornell  to  the 
visiting  delegates,  who  for  the  most  part,  were 
Juniors  or  Seniors  in  High  School. 

In  attempting  to  fo.ster  a  more 
Campus  Club  Gives  intimate  relation  between  the 
Faculty  Party.  members    of    the    University 

staff,  the  Campus  Club  ten- 
dered the  faculty  and  their  families  a  huge  party 
in  the  New  Drill  Hall  on  Friday,  November  19.  A 
crowd  of  fifteen  hundred  was  present  including 
about  one  hundred  and  fifty  youngsters,  familiarly 
known  as  the  "campus  kids."'  The  party  started 
with  a  bufi'et  dinner  at  6  o'clock.  The  entertaining 
features  began  with  group  singing,  followed  by  some 
undergraduate  stunts  and  a  play  "  Lonesomelike, " 
presented  by  the  Cornell  Dramatic  Club.  The  Cam- 
}ius  Club  carried  its  unprecedented  feat  of  entertain- 
ing the  faculty  to  a  successful  conclusion,  in  spite 
of  some  discouragement.  The  presiding  genius  was 
Mrs.  A.  W.  Smith,  president  of  the  club,  who  con 
eeived  the  idea  of  a  great  faculty  party,  and  then 
perfected  the  organization  that  put  it  through.  It 
is  hoped  that  the  Campus  Club  will  make  the  faculty 
party  an  annual  custom  for  it  is  an  institution  that 
fills  a  sorely  felt  need — that  of  bringing  together  in 
social  intercourse  the  hundreds  of  workers  engaged 
in  the  common  purpose  of  furthering  the  interests 
of  education. 

A  very  spirited  and  en- 
Meeting  of  thusiastic  crowd  of  em- 
Cornell  Association  of  bryo  Civil  Engineers 
Civil  Engineers.                  turned  out  to  the  second 

meeting  of  the  Cornell 
Association  of  Civil  Engineers  which  was  held  in 
the  Coffee  House  at  Barnes  Hall  on  Friday  night, 
December  3.  The  Coffee  House  is  located  in  the 
basement  of  Barnes  Hall  and  was  opened  at  the 
beginning   of   this  term   in  order   to   increase   the 
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democi-iitie  spirit  at  Cornell  by  providing  a  place 
where  tlie  men  of  the  University  could  gather  to- 
gether on  various  occasions  and  discuss  things  in- 
formally. The  program  of  the  evening  called  for  a 
speeeli  by  Dean  Haskell,  several  undergraduate 
stunts,  a  speech  by  Professor  George  and  the 
transaction  of  the  Association's  business.  Dean 
Haskell  and  Professor  George  both  told  of  ways  in 
which  the  College  of  Civil  Engineering  used  to  win 
all  its  intercollege  trophies  in  the  old  days.  The 
Dean  commented  on  the  fact  that  no  intercollege 
trophy  has  been  won  since  1912.  He  expressed  the 
hope  that  he  would  have  the  honor  of  hanging  an- 
other trophy  in  our  library  this  year,  and  judging 
by  the  discussion  of  college  athletics  which  fol- 
lowed, we  believe  he  will  have  that  honor.  F.  0. 
Sehreiner,  '22,  was  elected  undergraduate  athleti<; 
director  to  succeed  R.  Anderson,  '22,  who  resigned 
because  he  lacked  the  time  necessary  to  properly 
attend  to  the  job.  After  the  subject  of  college  ath- 
letics had  been  thrashed  out  a  very  spirited  discus- 
sion of  the  honor  system,  as  now  supposed  to  exist, 
took  place.  The  students  want  an  honor  system, 
and  they  want  an  honor  system  that  has  for  its 
main  purpose,  not  the  infliction  of  punishment  to 
those  guiltj-,  but  rather  the  raising  of  the  standard 
of  honor  of  the  whole  college.  Action  was  taken 
along  these  lines.  A  motion  was  passed  to  the  ef- 
fect that  all  students  in  the  college  will  be  required 
to  sign  a  pledge  on  their  exams  stating  that  they 
have  not  cribbed.  Obviously,  this  is  a  step  in  the 
right  direction,  and  judging  by  the  sentiment  as 
expressed  in  the  meeting,  the  students  are  deter- 
mined to  settle  the  question  of  the  honor  system 
once  and  for  all  tliis  j-ear.  Plans  were  made  at  the 
meeting  for  the  holding  of  a  ma.ss  meeting  within  a 
few  weeks,  which  every  student  in  the  college  will 
be  reiiuired  to  attend.  After  the  long  discussion  on 
the  honor  system  the  meeting  adjourned  to  the  re- 
freshment room,  where  cider  and  doughnui;s  were 
served.  Here  the  committee  on  college  athletics 
met  and  decided  on  their  program  for  the  year — the 
program  which  we  all  hope  will  give  the  Dean  the 
honor  of  placing  another  trophy  in  our  library. 

The  Student  Council  and  the 
Honorary  Societies  Honorary  Societies  have 
Ask  Appointment  adopted  a  resolution  request- 
or A.  W.  Smith  '78  ing  the  appointment  of  Act- 
As  President.  ing-President    A.    W.    Smith, 

78,  as  President  of  Cornell 
University  until  the  Board  of  Trustees  appoints  his 
successor.  The  resolution  was  submitted  to  the 
Board  on  November  16,  and  was  signed  by  the  Stu- 
dent Council,  Sphinx  Head,  Quill  and  Dagger,  and 
Aleph  Samaeh.  The  resolution  states  that  in  the 
opinion  of  those  societies,  Acting-President  Smith 
"during  the  brief  period  that  he  has  been  Acting- 
President  of  Cornell  University  has  thoroughly  won 


the  affection,  confidence  and  respect  of  all  the 
undergraduates  and  has  been  instrumental  in  creat- 
ing a  fine  spirit  of  unity,  loyalty  and  devotion  to 
the  University  *  *  *  «  ^nd  the  interests  of  the  Uni- 
versity would  be  best  served,  and  the  powers  for 
good  would  be  increased,  if  Albert  "William  Smith 
were  made  President  of  Cornell  University,  to  serve 
until  the  selection  and  installation  of  his  successor." 

A  great  deal  of  interest  in  the 
Inter-fraternity  inter-fraternity  games  is  being 
Basketball.  shown    this    year.      Five    leagues, 

each  composed  of  eight  fraterni- 
ties or  clubs,  have  been  formed  to  compete  for  the 
large  silver  trophy  donated  by  the  Treman  &  King 
Company  of  this  city.  Individual  prizes  for  mem- 
bers of  the  winning  team  are  also  to  be  awarded. 


CORNELL  SOCIETY  OF  CIVIL  ENGINEERS 

Meeting  of  the  Cornell  Society  of  Civil  Engineers, 
October  19,  1920,  at  8  :30  P.  M.,  held  at  the  Cornell 
Club,  30  West  44th  Street. 

The  following  officers  were  elected  for  the  year 
1920-1921:  President,  Ira  W.  McConnell,  C.  E.  '97; 
First  Vice-President,  J.  Wright  Taussig,  C.  E.  '08; 
Second  V^ice-President,  Prof.  Henry  N.  Ogden,  C.  E. 
'98;  Recording  Secretary,  Earl  W.  Hall,  C.  E.  '14; 
Corresponding  Secretary  and  Treasurer,  Carroll  R. 
Harding,  C.  E.  '10. 

It  was  then  announced  that  Dean-elect  Dexter  S. 
Kimball,  of  the  College  of  Engineering,  Cornell 
University,  had  been  unanimously  elected  an  Hon- 
orary Member  of  the  Society. 

Amendments  to  the  Constitution  were  passed  by 
unanimous  vote,  changing  the  name  to  the  Cornell 
Society  of  Engineers. 

Those  eligible  for  membership  under  the  new  con- 
stitution are:  "Persons  who  have  been  members  of 
the  Engineering  Colleges  of  Cornell  University  as 
students  or  teachers,  for  a  period  of  one  year  or 
longer,  are  eligible  as  Resident  or  non-Resident 
members,  and  shall  become  such  upon  signing  the 
Constitution  and  payment  of  dues.  Forms  for  the 
purpose  of  subscribing  to  the  Constitution  shall  be 
prescribed  by  the  Executive  Committee.  The  Resi- 
dent Members  shall  be  those  who  have  their  resi- 
dence or  place  of  business  within  a  radius  of  fifty 
(50)  miles  of  City  Hall,  New  York.  The  non-Resi- 
dent Members  shall  be  those  whose  residence  and 
place  of  business  are  at  a  greater  distance." 

Briefly,  the  history  of  the  Society  and  the  steps 
leading  up  to  the  important  amendments  passed  on 
the  19th  of  October,  1920,  is  as  follows: 

The  Cornell  Society  of  Civil  Engineers  was 
organized  in  1905,  its  object  being  to  promote  the 
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welfare  of  the  College  of  Engineering  of  Cornell 
University,  its  graduates  and  former  students,  and 
to  establish  a  eloser  relationship  between  the  Col- 
lege and  its  Alumni. 

It  is  believed  that  the  objects  have  been  attained. 
The  Society  grew  ra[)idly  in  membership  to  the 
present  number  of  1015,  about  one-third  of  which  are 
residents  of  the  district  situated  within  fifty  miles 
of  City  Hall,  New  York;  two-thirds  being  non-Resi- 
dent  members.  Important  relations  have  been 
established  between  the  Societj'  and  the  Faculty  at 
Cornell,  which  have  resulted  in  many  cases,  to  the 
mutual  benefit  of  the  Alumni  and  the  College. 

An  Employment  Committee  has  been  active  ever 
since  tlie  founding  of  the  Society,  and  many  of  the 
alumni  have  been  helped  to  secure  positions. 

In  1919,  shortly  after  it  was  learned  that  the  com- 
bination of  the  Engineering  Colleges  of  Cornell 
Ihiiversity  was  under  consideration,  the  Executive 
Committee  of  the  Cornell  Society  of  Civil  Engineers 
began  to  consider  the  best  way  to  enlarge  the  So- 
cietj', making  it  applicable  to  all  Cornell  Engineers. 
The  Mechanical  Engineers,  Electrical  Engineers  and 
Architects  were  invited  to  attend  two  annual  ban- 
quets and  several  other  meetings,  and  influential 
Sibley  graduates  cooperated  with  fine  spirit  towards 
making  these  joint  meetings  a  success.  The  large 
number  of  Siblej'  men  who  came  to  these  meetings 
convinced  the  officers  of  the  Cornell  Society  that 
the  time  had  eome  to  propose  the  necessary  amend- 
ments to  the  Constitution.  They  were  drafted  and 
presented  at  the  Spring  Meeting  on  April  9,  1920, 
and  were  brought  up  for  final  vote  in  accordance 
with  the  terms  of  the  Constitution  at  the  next  meet- 
ing on  October  19,  1920,  when  they  were  carried 
unanimoush'.  The  success  of  the  amendments  was 
given  lengthy  applause  which  indicates  that  our  old 
members  will  take  great  pleasure  in  welcoming  the 
Sibley  men  into  the  Society. 

After  the  adoption  of  the  amendments,  Dean- 
elect  Dexter  S.  Kimball  gave  a  heart  to  heart  talk 
about  the  affairs  at  Cornell  University.  Dean-elect 
Kimball's  address  impressed  those  present  Avith  the 
great  opportunity  which  is  afforded  by  our  Society 
'^or  keeping  in  touch  with  things  "on  the  hill." 

A  very  interesting  address  was  then  given  by  Mr. 
Clifford  M.  Holland,  Chief  Engineer  of  the  Bridge 
and  Tunnell  Commissions  of  New  York  and  New 
Jersey.  His  talk  was  illustrated  by  lantern  slides 
and  he  showed  in  a  clear  and  interesting  way  the 
manner  in  which  the  difficult  problems  of  ventilation 
and  construction  have  been  solved. 

Meeting  adjourned  at  10 :30  P.  M. 


THE   BY  PEODUOT  COKE   INDUSTRY 

(<'(i]iti]nic(l   from   ]iii;;c    ')7 ) 

its  ciiief  source  of  insulating  material,  while  the 
doctors  of  the  country  and  the  druggists  who  sup- 
ply them  would  be  up  against  it  for  a  sufficient  sup- 
ply of  phenol  from  which  to  get  common  drugs  that 
are  in  everyday  use. 

The  losses  which  might  have  been  avoided  in  the 
more  efficient  method  has  been  figured  in  millions 
of  dollars,  and  the  economic  loss  which  future  gen- 
erations will  feel  through  our  past  wastefulness  of 
coal  supply  is  appalling. 

We  should,  therefore,  introdiu-e  and  urge  when- 
ever possible  the  manufacture  of  coke  in  the  by- 
product retort  oven  knowing  that  it  is  not  unworthy 
to  be  linked  in  the  chain  of  iron  and  steel  manufac- 
ture of  our  most  up-to-date  modern  industries. 

Returning  for  a  moment  to  the  early  notes  under 
the  liistorical  matter,  the  comments  of  Goethe  arc 
as  true  today  as  they  were  a  century  ago.  One  pas- 
sage of  the  account  of  his  visit  to  Stauf  in  particu- 
lar being  deserving  of  the  closest  attention,  namelj': 
the  statement  that  "all  failed  together  on  account 
of  the  many  ends  in  view.''  In  that,  the  keen  eye  of 
tlie  visitor  summed  up  what  lias  been  the  greatest 
obstacle  to  the  progress  of  the  industry  of  coal  dis- 
tillation ever  since  the  days  of  Stauf. 

It  produces  not  only  one  article  or  one  type  of 
article  alone,  b>it  four  or  five  all  radically  different 
cue  from  the  other — different  in  their  uses,  and 
dispo.sed  of  in  different  channels. 

The  relative  <|uantitios  of  the  by-products  from 
the  manufacture  of  coke  cannot  be  varied  to  any 
great  extent  and,  in  most  cases,  the  demand  for  coke, 
the  main  product,  absolutely  governs  the  output  of 
the  others.  Continuous  operation  is  essential  to 
profits,  hence  a  continuous  market  for  the  bj'-prod- 
ucts  as^well  as  the  main  product  must  be  .secured. 
^\niere  these  requisites  have  been  overlooked  or 
minimized,  embarrassment  or  disaster  has  not  been 
slow  to  follow,  and  the  recognition  of  thgse  difficul- 
ties is  one  of  the  chief  reasons  for  the  seemingly 
slow  progress  the  by-product  oven  has  made  in  thi> 
and  other  countries. 

In  this  paper  an  attempt  has  been  made  to  sum- 
marize outstanding  points  in  the  history  of  coke 
making  and  to  bring  out  in  non-technical  language 
interesting  facts  in  connection  with  the  by-product 
coke  industry.  Many  sources  of  information  have 
been  drawn  upon  in  the  preparation  of  this  paper; 
especially  acknowledgment  being  due  Mr.  W.  H. 
Blauvelt  and  Mr.  H.  W.  Jordan  of  the  Semet-Solvay 
Company,  Mr.  W.  H.  Childs  of  The  Barrett  Com- 
pany, and  Technical  Papers  issued  by  the  Depart- 
ment of  the  Interior. 
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78  M.  C.  E.  79.  Prank  E.  Bissell  is  Chief  Engi- 
neer for  the  A.  S.  Hecker  Company,  General  Con- 
tractors, Cleveland,  Ohio.  He  lives  at  10515  Wilbur 
Ave. 

'91.  James  W.  Beardsley  is  chairman  of  the  High- 
way Commission  of  the  Republic  of  Panama.  His 
address  is  Hotel  Tivola,  Ancon,  Canal  Zone. 

'92.  Capt.  Robert  S.  Dole  has  recently  been  dis- 
charged from  the  army,  and  has  been  retained  to 
make  an  examination  of  utilities  and  other  proper- 
ties in  Arizona. 

'93.  Robert  H.  Jacobs  has  been  elected  President 
of  the  New  York  Chapter  of  the  American  Associa- 
tion of  Engineers.  His  address  is  55  E.  65th  St., 
New  York  City. 

'93,  M.  C.  E.  '20.  Henry  R.  Lordly,  Consulting 
Engineer,  Montreal,  P.  Q.,  Canada,  has  been  elected 
a  member  of  the  American  Society  of  Civil  En- 
gineers. 

'95.  Charles  H.  Kendall,  who  is  Assistant  State 
Highway  Engineer  of  Texas,  has  changed  his  ad- 
dress to  308  "West  Fifteenth  St.,  Austin,  Texas. 

'95.  Kennerley  Robey  is  a  Consulting  Engineer 
and  Geologist  and  his  home  address  is  1420  Boule- 
vard, Fort  "Worth,  Texas. 

'98.  James  P.  "Whiskeman  is  an  Engineer  and 
Architect  with  his  office  at  153  East  40th  St.,  New 
York  City.     His  home   address   is  3343   Sedgwick 

'02.    Charles  H.  Snyder  has  been  appointed  City 
Engineer  of  Oswego,  N.  Y.,  with  offices  in  the  City 
Hall.    His  home  address  is  170  "West  Fourth  St. 
Ave.,  New  York  City. 

'03.  Frederick  W.  Fisher,  Adjuster,  Employment 
and  Safety  Manager  for  the  Rochester  Gas  and 
Electric  Corporation,  Rochester,  N.  Y.,  has  been 
transferred  from  Associate  Member  to  Member  of 
the  American  Society  of  Civil  Engineers. 

'03.  Arthur  R.  Keller,  who  is  Civil  Engineer  in 
the  University  of  Hawaii,  is  now  residing  at  2450 
Oahu  Ave.,  Honolulu,  T.  H. 

'04.  Robert  C.  Dennett,  who  is  with  the  Na- 
tional Board  of  Fire  Underwriters,  76  William 
Street,  New  York  City,  has  changed  his  home  ad- 
dress to  76  South  Grove  Street,  Freeport,  N.  Y. 

'07.  Chester  G.  Wigley,  Consulting  Engineer 
with  Clyde  Potts,  30  Church  Street,  New  York  City, 
has  been  transferred  from  Associate  Member  to 
Member  of  the  American  Society  of  Civil  Engineers. 

'08.  M.  Z.  Bair  is  Chief  Engineer  of  the  State 
Board  of  Health  of  Arkansas  and  his  home  address 
is  1106  Center  Street,  Little  Rock,  Arkansas. 

'08.  Harry  Kenoe  has  been  appointed  Commis- 
sioner of  Works  at  Oswego,  N.  Y. 

'09.  Frederic  J.  Biele  is  a  Sales  Engineer  at  152 
Chambers  Street,  New  York  City. 

'09.    A.  Clinton  Decker  is  Sanitary  Engineer  for 


the  Tennessee  Coal  and  Iron  Company,  Birming- 
ham, Alabama.  His  home  address  is  759  Parkway, 
Fairfield,  Ala. 

'09.  Robert  M.  De  Garmo  is  an  Assistant  En- 
gineer on  the  F.  E  C.  Railway,  at  Marathon,  Fla. 
He  was  recently  elected  a  member  of  the  American 
Association  of  Engineers. 

'09.  John  Dubuis  is  Assistant  Professor  of  Civil 
Engineering  at  Oregon  State  College.  His  address 
is  3045  Corvallis,  Ore. 

'09.  William  G.  Gridley  is  Civil  Engineer  for  the 
Third  Field  District,  Construction  Service,  Quar- 
termaster Corps,  U.  S.  Army,  at  Fort  Mason,  San 
Francisco,  California.  He  is  Supervising  Engineer 
on  the  construction  of  balloon  fields  and  hangars  at 
Fort  Barry  and  Fort  Winfield  Scott.  His  address  is 
1030  Post  Street,  San  Francisco. 

'10.  Milton  W.  Brower  is  with  the  Electric  Bond 
and  Share  Company,  71  Broadway,  New  York  City. 
His  home  address  is  64  Walthery  Avenue,  Ridge- 
wood,  New  Jersey. 

'10.  Thomas  Dransfield,  jr.,  is  an  engineer  in  the 
structual  division  with  Stone  and  Webster,  Inc., 
147  Milk  Street,  Boston,  Mass.  He  lives  at  12  Rus- 
sell Street,  Maiden,  Mass. 

'10.  A  son,  Arthur  Edward,  was  born  to  Mr. 
and  Mrs.  Glenn  Woodruff  of  Bethlehem,  Pa.,  on 
Sunday,  November  14,  1920.  Mr.  Woodruff  who 
saw  service  in  France  with  the  32nd  Engineer  Corps 
as  a  1st  Lieutenant  is  now  Assistant  to  the  Bridge 
Engineer  of  the  Lehigh  "V^alley  Railroad  at  Bethle- 
hem. 

'11,  M.  C.  E.  '12.  Teh  Tsing  Lee  is  now  in  charge 
of  the  Design  and  Drawing  Office  of  the  Works  De- 
partment of  the  Chili  River  Commission  at  Tientsin, 
China. 

'11.  W.  Mitchell  Price  is  president  and  general 
manager  of  the  Price  Construction  Company,  210 
Maryland  Trust  Building,  Baltimore,  Maryland. 
He  lives  at  2703  Roslyn  Avenue,  Baltimore,  Md. 

'12.  Kwang  Yi  Char  has  resigned  from  his  posi- 
tion with  the  Chuchow-Chinchow  Railway  and  en- 
tered the  banking  business  at  his  old  home,  Shang- 
hai, China.    His  home  address  is  7  Jessfield  Road. 

'12  Walter  G.  Distler,  who  is  manager  of  the 
Baltimore  office  of  the  George  A.  Fuller  Company, 
gives  his  address  as  2905  North  Calvert  Street. 

'12.  Horace  C.  (Hap)  Flanigan  was  married  on 
the  twenty-third  of  October  to  Aimee  Ruth  Mag- 
nus, daughter  of  Mrs.  J.  William  Loeb  of  Chicago, 
111.  Mr.  and  Mrs.  Flanigan  will  be  at  home  after 
December  first  at  116  East  Fifty-third  Street,  New 
York  City. 

'13.  Wallace  D.  DuPre  is  manager  of  E.  F.  Bell's 
Ford  Agency,  Spartanburg,  S.  C.  His  home  address 
is  233  North  Church  Street. 
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'14.  Paul  L.  IIcslop  is  at  i)rcsent  engaged  in  tiie 
design  of  a  powerhouse  and  multiple-arch  dam  for 
Grants  Pass  Irrigation  District,  Grants  Pass,  Ore. 

'14.  Charles  L.  Maas  is  Production  Engineer 
witii  the  United  Gas  Improvement  Company,  Broad 

6  Arch  Streets,  Philadelphia,  Pa.  He  is  a  member 
of  the  Engineers  Club  of  Baltimore.  His  home  ad- 
dress is  5848  Florence  Avenue,  Philadelphia,  Pa. 

'14.  George  L.  Nickerson  is  Assistant  Engineer 
with  the  New  York  State  Highway  Commission  and 
his  business  address  is  Box  104,  Poughkeepsie,  N.  Y; 
His  home  address  is  Box  262,  Middletown,  N.  Y. 

'14.  James  W.  Routh,  Director  and  Chief  En- 
gineer of  the  Bureau  of  Municipal  Research,  Roch- 
ester, N.  Y.,  has  been  transferred  from  Associate 
Member  to  Member  of  the  American  Society  of 
Civil  Engineers. 

'14.    Charles  A.  Write  has  changed  his  address  to 

7  Ashton  Place,  Cambridge,  Mass. 

'15.  Clark  D.  Abbot  is  Assistant  Engineer  in  the 
Inspection  Department  of  the  Associated  Factor}' 
Mutual  Fire  In.surance  Companies,  31  Milk  Street, 
Boston,  Mass.  His  home  address  is  23  Bowers 
Street,  Newtonville,  Mass. 

'15.  Frank  P.  Cartwright  is  Assistant  Engineer 
of  the  Rochester  Bureau  of  Municipal  Research,  25 
Main  Street  East,  Rochester,  N.  Y.  His  home  ad- 
dress is  East  Bloomfield,  N.  Y.,  care  of  B.  D.  Cart- 
wright. 

'15.  Carl  C.  Cooman  has  been  elected  an  Associ- 
ate Member  of  the  Society  of  Civil  Engineers. 

'15.  Henry  Gardner  Lehrbach,  of  the  U.  S.  Navy, 
has  been  transferred  from  the  Lieutenant  Corps  of 
Civil  Engineers  at  the  Charleston  Navy  Yard  to 
Assistant  Public  Works  Officer,  Naval  Base,  San 
Diego,  Cal.  He  has  recently  been  made  an  Associate 
Member  of  the  American  Society  of  Civil  Engineers. 

'15.  Charles  A.  Mengers  is  a  Squad  Boss  in  the 
drafting  room  of  the  U.  G.  I.  Contracting  Co.,  Phila- 
delphia, Pa.  His  home  address  is  3145  Atlanta 
Road,  Camden,  N.  J. 

M.  C.  E.  '15.  Jacob  0.  Jones,  Assistant  Professor 
of  Hydraulics  in  the  University  of  Kansas,  Law- 
rence, Kansas,  has  been  elected  an  Associate  Mem- 
ber of  the  American  Society  of  Civil  Engineer^:. 

'15.  Howard  B.  Wright  is  an  estimator  for  the 
Semet-Solvay  Company,  builders  and  operators  of 
by-product  coke  ovens.  He  is  at  present  engaged  in 
making  valuations  on  Semet-Solvay  property  and 
plants  for  the  purpose  of  increasing  insurance  valu- 
ations. His  home  address  is  126  Mildred  Avenue, 
Syracuse,  N.  Y. 

'15.  Oscar  E.  Zabel,  who  is  with  the  Eastman  Ko- 
dak Company,  has  changed  his  address  to  R.  F.  D., 
Rochester,  N.  Y.,  care  of  C.  W.  Porter. 

'16,  '17.  Charles  Eppleur,  jr.,  is  in  the  Sales  De- 
partment of  the  Consolidated  Steel  Corporation, 
165  Broadway,  New  York  City.  His  home  address 
is  266  East  162nd  Street,  New  York  City. 


16.  Charles  P.  Frost,  who  is  with  the  Carson 
Construction  Co.,  Gordon,  Ga.,  has  changed  his  ad- 
dress to  102  West  Henry  Street,  Savannah,  Ga. 

'16.  Fred  C.  (iriffith,  who  is  with  the  Turner 
Construction  Company  of  New  York  City,  gives  his 
address  as  287  South  Jones  Street,  Lock  Haven,  Pa. 

'16.  A.  F.  Perry,  jr.,  is  Superintendent  of  Traas- 
portation  and  Mining  with  Buckman  and  Pritchard, 
Inc.,  Mineral  City,  Fla.  He  writes  that  H.  B.  Pope, 
'14,  is  with  the  Turner  Construction  Co.  at  Pierce, 
Fla. 

'16.  Murray  N.  Shelton  gives  his  present  address 
as  Central  Y.  M.  C.  A.,  Buffalo,  N.  Y. 

'17.  Jacob  Fruchtbaum  is  an  Engineering  Sales- 
man with  the  Truscon  Steel  Co.,  Syracuse,  N.  Y. 
His  home  address  is  771  Irving  Avenue. 

'17.  J.  H.  Gray,  who  is  with  the  White  Fireproof 
Construction  Co.,  95  Madison  Avenue,  New  York 
City,  has  changed  his  address  to  615  Jefferson 
Ave.nue,  Elizabeth,  N.  J. 

'17.  Harold  E.  Wong  is  now  with  Dr.  C.  E.  Wong 
on  the  Chinese  Eastern  Railway  in  Manchuria.  His 
home  address  is  Kailan  Mining  Administration, 
Tientsin,  China.  Mr.  Wong  was  engaged  in  Y.  M. 
C.  A.  work  among  the  Chinese  laborers  in  France 
during  the  war. 

'18.  H.  F.  Chadeayne  was  married  on  September 
20  to  Miss  Mildred  R.  Brady  of  Annapolis,  Md. 
Mr.  Chadeayne  is  Treasurer  and  Assistant  Manager 
of  the  Allied  Industries  of  Cornwall,  N.  Y. 

'18.  Yu-fong  Sun  is  Section  Engineer  with  the 
Peking-Sniynan  Railway  and  has  charge  of  laying 
track  on  a  thirty  mile  extension.  His  home  address 
is  2  Taku  Road,  Tientsin,  China. 

'18.  Kirkland  Wiley  Todd,  who  is  with  the  Na- 
tional City  Company,  is  located  in  318  Farmers' 
Bank  Bldg.,  Pittsburg,  Pa.  He  was  married  to 
Kathryn  Kerr  on  January  24,  1920.  His  home  ad- 
dress is  613  Whitney  Avenue,  Wilkensburg,  Pa. 

'19.  Announcement  is  made  of  the  engagement 
of  Miss  M.  C.  Fleet,  daughter  of  the  late  Mr.  and 
Mrs.  John  P.  Fleet,  of  East  Neck,  N.  Y.,  to  T.  Flet- 
cher Cochran.  Miss  Fleet  is  a  graduate  of  Welles- 
ley,  and  Mr.  Cochran  is  with  the  American  Manu- 
lacturing  Company,  West  and  Noble  Streets, 
Brooklyn,  N.  Y. 

'19.  John  C.  Gebhard  is  an  estimator  with  the 
Bethlehem  Steel  Corporation,  and  his  address  is  234 
Wall  Street,  Bethlehem,  Pa. 

'19.  Reginald  Waldo  is  connected  with  the  Water 
Resources  Branch  of  the  U.  S.  G.  S.,  605  Temple 
Court  Bldg.,  Chattanooga,  Tenn. 

'20.  .Tames  S.  Engel  has  changed  his  address  to 
615  Quincy  Street,  Brooklyn,  N.  Y. 

'20.     Charles  J.   Howell   has   been   lately   trans 

ferred  to  the  waterworks  sales  department  of  the 

Pittsburg-Des  Moines  Steel  Company.     Last  winter 

he  was  a  member  of  the  Pittsburg  Athletic  Club 

(Continued   on    next    page) 
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Dirty  Sewers 

mean 
Sick  Cities 


A  sewer  never  gets  a  chanc^ 
to  get  clogged  when  a  Miller 
Siphon  is  on  the  job.  It's 
automatic.  Each  section  of 
sewer  is  flushed  out  at  regu- 
lar, pre  determined  intervals 
and  flushed  clean. 
Write  for  literature.  We  manu- 
facture apparatus  for  sewerage 
collection  and  disposal,  which 
is  giving  satisfaction  every- 
where. 


PACIFIC  FLUSH-TANK  CO. 

SINGER  BUILDfNG.    NEW  YORK 
4241-3  E.RAVENSWOOD  AVE.  CHICAGO 


wrostliiiK  team,  and  expects  to  be  on  the  team  again 
this  winter.  He  lives  at  928  Western  Avenue, 
Pittsburg. 

'20.    Ernest  W.  Steel  is  a  Project  Engineer  of  the 
Virginia  State  Highway  Commission.     Mr.  Steel  is 
the  State's  representative  in  the  district  near  Quan 
tico,  Virginia.     His  home  address  is  Maple  Shade. 
New  Jersej-. 

'20.  Robert  Schempf  is  with  the  Jobson-Giffonl 
Company,  30  East  42nd  Street,  New  York  City. 
His  home  address  is  423  East  85th  Street,  New  York 
City. 

M.  C.  E.  '20.  Chien  Hsien  Wang  is  an  Assistant 
Engineer  in  the  Works  Department  of  the  Chili 
River  Commission  at  Tientsin,  China. 

'20.  Chia  T.  Yeh  is  now  living  at  76  West  Thirty- 
sixth  Street,  Bayonne,  N.  J. 


ENGINEERING  OF  MEN 

(Ccintiniird    fioiii    iiiigc   ."il) 

would  occur  and  they  would  be  sure  to  get  hurt.  I 
made  it  clear  to  them  that  I  was  some  prophet  in 
Apache  lore,  and  they  saw  what  I  meant.  Then  I 
rode  off  and  never  looked  back.  In  an  hour  they 
hauled  their  wagons  some  miles  up  above  the  pass 
and  we  left  them  there  the  rest  of  the  season.  I 
had  happened  to  notify  them  in  the  name  of  the 
company  that  their  business  interfered  with  ours 
and  did  it  before  their  camp  was  established,  a  good 
legal  point  which  I  blundered  upon.    I  showed  them 


Christmas  Gift 
Suggestions 

We  have  lots  here  for  you  if  you  will  drop 
in  and  ask  for  them.  The  useful  gift  is  al- 
ways the  one  most  appreciated,  and  we  have 
many  such  to  offer  you.  Drop  in  to-day 
and  let  us  help  you  with  your  gifts. 

YOUR  CHRISTMAS  CARDS 

must  be  purchased  before  you  leave  for 
home.  We  have  a  beautiful  line  of  engraved 
cards  now  on  display  which  we  know  will 
please  you.  Embossed  with  the  Cornell  or 
fraternity  seal  if  you  wish.  Come  in  early 
and  get  the  kind  you  want. 


1  was  not  afraid  and  was  in  earnest.  They  fell  back. 
They  always  will.  In  Grant's  first  battle,  he  hap- 
pened to  think  that  the  enemy  was  probablj*  as 
badly  scared  as  he  was  and  that  the  enemy's  cause 
was  less  just.  So,  in  the  engineering  of  men,  when 
you  must  cope  with  the  lawless  element,  have  right 
entirely  and  clearly  on  your  side.  Then  sail  in.  If 
you  do  not  run,  the  other  fellow  must,  finally.  If 
this  incident  should  catch  the  eye  of  any  of  the  old 
T.  and  P.  men,  I  wish  to  say  that  that  fellow  could 
have  been  tamed  two  years  before,  I  think,  and  by 
the  same  method. 

A  labor  union  is  not  omnipotent.  If  you  will  read 
in  the  last  Century  for  May,  in  "The  Topics  of  the 
Times,"  you  will  find  that  no  one  claims  any  more 
than  25  per  cent,  of  the  labor  in  this  country  is 
organized.  They  tell  you,  too,  that  a  labor  union 
must  have  its  own  way  and  that  the  minority  of 
labor  must  rule  the  majority  of  labor.  Personally, 
I  am  ashamed  of  the  way  we  allow  labor  unions  to 
dominate  us  to-day.  I  think  I  see  the  turning  of  the 
tide.  Labor  unions  are  not  at  all  what  they  were 
five  years  ago,  and,  unless  I  mistake  not,  we  are 
going  to  see  much  less  trouble  with  labor  unions 
than  we  have  had.  It  is  a  fact  determined  by  the 
Commissioner  of  Commerce  in  the  East  that  10  per 
cent,  of  our  labor  is  idle  all  the  time ;  of  the  90  per 
cent,  employed,  one-third  is  idle  some  part  of  each 
year.  That  is  a  sad  thought.  I  believe  honestly 
(Continued   on   next  page) 
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that  what  we  need  in  this  country  to-day  is  not 
higher  wages,  but  steadier  work.  I  believe  that 
labor  unions  are  working  in  the  other  direction. 
What  they  want  is  higher  wages  and  more  men  put 
on  for  a  part  of  a  time.  The  ironclad  pay-roll— by 
that  I  mean  uniform  pay-roll — has  worked  great 
mischief  in  this  country,  and  in  my  judgment,  is  a 
confession  of  weakness  on  the  part  of  the  employer 
and  engineer.  Why  should  we  pay  an  Italian 
laborer,  who  cannot  understand  our  language  at  all 
and  who  is  undersize,  as  much  as  we  pay  a  Scandi- 
navian or  German,  who  speaks  our  language  and 
who  eats  as  much  as  anybody?  (Laughter.)  Is  there 
any  sense  in  it?  We  do  it  to  save  trouble.  If  you 
are  like  I  am,  you  do  it  because  you  are  too  lazy  to 
do  anything  else. 

Now,  I  ran  against  this  ironclad  pay-roll  idea, 
when  a  youngster,  in  Texas.  We  had  been  building 
the  Texas  and  Pacific,  and  the  farther  we  got  away 
from  Fort  Worth,  the  poorer  our  engineering  em- 
ployees were,  because  other  roads  came  in  and  took 
our  best  men.  It  was  necessarj'  to  do  something,  or 
our  work  would  be  badly  crippled.  They  brought 
me  back  to  Fort  Worth,  to  build  toward  Denver.  I 
spoke  to  the  Chief  Engineer  and  said:  "Let  me  fix 
the  rate  of  pay,"  and  explained  my  ideas.  He  said: 
"I  fear  you  will  have  trouble;  but,  all  right,  try  it 
out."  I  did;  I  worked  for  the  company  seven  years 
after  that,  and  I  always  fixed  the  rate  of  pay  for 
engineers  under  me.  I  always  kept  the  best  men, 
the  poorer  men  I  did  not  give  so  much.  On  the  aver- 
age, I  paid  less  than  the  company  gave.  I  would 
start  the  new  men  at  the  lower  rate  of  pay.  I  said : 
"I  can  raise  you,  and  if  you  think  you  are  not  being 


paid  enough,  tell  me."  When  I  handled  engineer- 
ing parties  I  always  fixed  the  engineers'  pay,  and 
I  never  had  an  engineer  quit  nor  ask  more  pay  or 
less  work. 

In  recapitulation  I  would  say  that  as  engineers 
wo  have  drifted  from  our  moorings.  We  must  get 
back  to  the  view  of  the  Stephensons  and  the  fathers 
of  engineering,  and  not  only  be  engineers  of  design, 
but  engineers  of  men.  To  do  so,  two  things  are 
necessary :  The  courage  of  our  convictions  and  a 
knowledge  of  the  teachings  of  the  Carpenter  of 
Nazareth,  1900  years  ago,  "Love  your  neighbor  as 
yourself."  Now,  your  employee  should  always  be 
your  near  neighbor. 

The  military  organization  is  a  good  foundation, 
and  coupled  with  it  is  tlie  broad  law  of  the'  army 
officer  to  "care  for  his  men." 

Strikes  are  blind  barbarism  and  economic  waste. 
Engineers  can  do  more  to  prevent  and  more  to  stop 
them  than  any  other  class  of  professional  men.  It 
is  our  duty.  Shall  we  then  be  men  of  affairs  in 
this  as  in  so  many  other  ways  now?  The  present 
time  is  most  opportune.  The  labor  strike  is  failing 
and  passing.  May  we,  as  engineers,  inherit  oiir 
own  kingdom  and  bless  mankind?  May  we  take 
upon  our  shoulders  this  phase  of  the  white  man's 
burden?  I  commend  to  my  brother  engineers  these 
lines  of  Foss  as  our  watchword : 

There  arc  hermit  souls  that  live  withdrawn, 

In  the  place  of  their   self  content; 
There  are  souls  like  stars,  that  live  apart, 

In  a  fellowless  firmament; 
There  are  pioneer  souls,  that   blaze  their  path, 

Where  the  highway  never  ran; 
But  let  mo  live  by  the  side  of  the  road 

And  be  a  friend  to  man. 
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EDITORIALS 


STUDENT  CHAPTERS  OF  THE  AMERICAN 
SOCIETY  OF  CIVIL  ENGINEERS 

As  a  result  of  the  statement  that,  ''The  A.  S.  C.  E. 
does  not  make  a  practice  of  establishing  student 
chapters,"  which  was  contained  in  an  editorial  on 
that  subject  in  the  December  number  of  the  CIVIL 
ENGINEER,  we  have  received  several  notifications 
that  such  is  not  the  case.  As  a  matter  of  fact,  the 
Society  has  changed  its  previous  policy  in  this  mat- 
ter and  the  December  number  of  the  Society's  "Pro- 
ceedings" contains  the  following  list  of  student 
chapters:  Stanford  Universit}-,  Pennsylvania  State 
College,  Universit}-  of  Pennsjdvania,  Rensselaer 
Polytechnic  Institute,  University  of  Washington 
and  University  of  Cincinnati.  All  of  these  chapters 
were  established  during  the  year  1920,  and  are  sub- 
ject to  the  following  conditions  : 

RULES  ADOPTED  BY  BOARD  OF  DIRECTION 

FOR  FORMATION  OF  STUDENT 

ORGANIZATIONS 

"1.  Student  chapters,  each  composed  of  students 
of  a  school  of  engineering  of  recognized  reputation, 
may  be  affiliated  with  the  American  Society  of 
Civil  Engineers  upon  favorable  vote  by  the  Board 
of  direction.     The   name   of   such   affiliated   society 

shall  be  'The *  Student  Chapter  of 

the  American  Society  of  Civil  Engineers;'  except 
that,  in  case  a  previously  existing  society  becomes 
so  affiliated,  it  may  substitute  its  established  name 
(with  a  local  word  included,  if  necessarj'  to  distin- 
guish it)  in  place  of  the  standard  designation  in- 
dicated by  the  blank  spaces. 

"2.  The  qualifications  required  of  a  proposed 
student  chapter  shall  include: 

(a)  Organization  in  an  engineering  school  of 
high  standing; 

(b)  The  endorsement  of  the  application  by  the 
liead  of  the  civil  engineering  department; 

(c)  Exclusive  occupancy  of  the  field,  at  least 
as  far  as  senior  and  junior  civil  engineer- 
ing students  are  concerned;  and 

(d)  A  minimum  membership  of  twenty-five 
students. 

*  For  example,  "Columbia  XTniversity, "  or  "Cornell  Aaso- 
eiation  of  Civil  Engineers." 


"3.  Each  affiliated  society  shall  establish  its  own 
rules  of  government  and  procedure,  but  conforming' 
with  anj-  regulations  that  may  be  formulated  b\'  the 
American  Society  of  Civil  Engineers.  It  is  also  in- 
tended that  it  shall  control  the  occurrence  and  char- 
acter of  its  meetings;  but  the  American  Society  of 
Civil  Engineers  desire  especially  to  aid  in  pro- 
moting their  success  and  value  by  frequent  con- 
sultation and  advice,  as  well  as  by  arranging  for 
speakers,  on  request,  whose  addresses  will  broadly 
supplement  the  class  work  of  the  member.  Each 
student  chapter  will  also  submit  an  annual  report, 
not  later  than  the  last  daj'  of  December  of  each 
year,  which  .shall  include : 

(a)  A  summary  statement  of  the  meetings 
held  dm-ing  the  calendar  year,  giving  the 
date  of  each,  the  attendance,  the  principal 
speaker  and  his  subject,  and  other  perti- 
nent information ; 

(b)  Names  of  the  officers,  and  of  the  mem- 
bers by  classes,  at  the  date  of  the  report ; 
and 

"4.  Any  address  or  paper  read  before  a  student 
chapter  may  be  offered  for  publication  to  the  Ameri- 
can Society  of  Civil  Engineers  under  the  general 
provisions  established  for  this  procedure,  and  shall 
be  submitted  to  the  Board  of  Direction  when  re- 
quested by  the  said  Board  or  when  such  chapter 
desires  to  publish  it  in  a  local  journal  or  elsewhere, 
it  being  understood  that  the  privilege  of  priorit.v 
in  publication  exists  in  the  American  Society  of  Civil 
Engineers,  though  the  Society  claims  no  exclusive 
copyright  upon  such  papers. 

"5.  The  annual  dues  of  each  student  chapter 
shall  be  $10  per  year,  which,  under  provisions  ap- 
proved by  the  Board  of  Direction,  shall  entitle  it  to : 

(a)  A  copy  of  each  issue  of  the  Proceedings 
of  the  American  Societ.v  of  Civil  Engi- 
neers ; 

(b)  The  o])portunit.v  to  publish  notices  of  its 
chapter  activities,  etc.,  in  publications  of 
American  Society  of  Civil  Engineers. 

(c)  The  privilege  of  having  its  printing  done 
at  cost  by  the  Society;  and 

(d)  The  active  co-operation  of  the  American 
Society   of  Civil    Engineers   in   advancing 
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the  interests  of  each  student  chapter  by 
contributing  (from  its  organization,  mem- 
bership, and  experience)  such  service  as 
may  be  mutually  arranged. 
"6.  Among  the  privileges  offered  to  the  members 
of  student  chapters  are : 

(a)  Lidividual  subscription  to  the  Proceedings 
of  the  American  Society  of  Civil  Engi- 
neers at  a  special  price  to  be  fixed  by  the 
Board  of  Direction. 

(d)  A  membership  card,  of  special  design,  to 
be  issued  annually  through  the  officers  of 
each  student  chapter; 

(c)  The  right  to  attend  the  meetings  and  ac- 
company inspection  trips  and  excursions 
arranged  for  members  of  the  American 
Society  of  Civil  Engineers; 

(d)  l^rovision  for  the  publication  of  requests 
for  summer  employment  during  the  col- 
lege course,  or  for  permanent' engagement 

after  graduation  on  such   terms  as  the 
Board  of  Direction  may  prescribe;  and 

(e)  The  opportunity  to  hear,  on  special  oc- 
casions, speakers  whose  personal  experi- 
ences qualify  them  to  speak  with  au- 
thority upon  the  many  questions  that  are 
of  particular  importance  to  the  student 
during  liis  college  course." 


Do  we  want  to  apply  for  a  Student  Chapter  of  the 
A.  S.  C.  E.?  Think  it  over,  fellows,  and  speak  up 
at  the  next  meeting  of  the  Association. 


ALUMNI  CORRESPONDENCE 


Managing  Editor, 
f'orncll  Civil  Engineer, 
Ithaca.  N.  Y. 


Panama,  R.  de  P. 

With  the  Greetings  of 

December  25,  1920 


Dear  Sir: 

I  wish  that  1  had  time  to  write  you  regarding 
"China's  Grand  Canal,"  "Yellow  River  Silt,"  and 
several  other  .subjects  dealing  with  engineering  work 
in  China — all  of  them  verj'^  interesting  to  me;  but 
my  notes  are  all  in  the  States. 

The  subject  of  roads  in  Panama  does  not  now  lend 
itself  to  a  suitable  technical  paper.  Existing  traf- 
fic requires  no  roads  at  all  l)ut  future  development 
will  bo  negligible  until  roads  are  built,  the  plan  at 
present  being  to  spend  about  $6,000,000  in  four 
years.  Specifications  have  been  prepared  since 
September,  and  laws  to  which  no  experienced  con- 
tractor would  conform  have  recently  been  amended. 
We  hope  to  advertise  for  bids  soon  after  the  first  of 
January. 

Yours  very  ti-uly, 

J.  W.  Beardsley,  C.  E.  '91 


71  West  35th  Street, 
The  Cornell  Civil  Engineer,  New  York  City. 

Ithaca,  N.  Y. 

Gentlemen : 

You  have  aptly  brought  up  at  this  time,  the  ques- 
tion of  the  liberal  education  of  the  engineer, — a  sub- 
ject largely  discussed  and  one  that  undoubtedly  is 
deserving  of  serious  consideration. 

The  writer,  in  the  eight  years  that  he  has  been  out 
of  college  has  had  occasion,  in  covering  considerable 
territory,  to  come  in  contact  with  a  considerable 
number  of  engineers.  Except  for  those  who  are 
leaders  in  their  profession  and  whose  broadening 
self-education  has  largely  accomplished  this  result, 
I  have  found  engineers  with  their  interests  striking- 
1}^  confined  to  technical  work.  Traveling  the  nar- 
row confines  of  a  technical  path  is  of  value  to  neither 
the  engineer  nor  the  community  of  which  he  may  be 
a  member.  The  broadened  vista  obtained  by  a 
knowledge  of  cultural  subjects,  as  well  as  those  in- 
volving the  economics  of  industry,  is  of  inestimable 
value  to  the  engineer  in  his  own  work.  It  further- 
more expands  his  mental  capacity  to  enjoy  and  in- 
terpret those  things  about  him  which  occur  in  the 
daily  life,  literature,  art  and  drama  of  the  country 
in  which  he  lives.  Such  diversion  of  the  mind  into 
channels  other  than  those  technical,  is  a  rest  for  it, 
making  it  more  capable  to  handle  difficult  engineer- 
ing problems. 

It  is  anomalous  that  the  leading  engineers  of  this 
country,  as  well  as  those  executives  whose  technical 
walk  in  industrial  life  virtually  makes  them  engi- 
neers, have  all  been  men  of  tremendously  broad 
vision  and  keen  foresight.  They  are  men  whose 
broad  education  has  enabled  them  to  meet  others  in 
different  walks  of  life  on  a  parity — an  advantage  to 
be  gained  only  by  a  liberal  education. 

Among  the  essential  subjects  comprising  a  liberal 
education  for  the  engineer,  I  would  mention  the  fol- 
lowing in  the  order  of  their  importance  as  expressed 
by  my  own  personal  opinion,  namely:  English, 
English  Literature,  Foreign  Languages,  Psychology, 
Business  and  Contractual  Law,  Economics,  Indus- 
trial Relations  and  the  essentials  of  Engineering  Ar- 
chitecture. 

The   accomplishment   of  such   an   extensive   pro- 
gram could  be  attained  in  one  of  two  ways: 
FIRST — ^By  lengthening  the  ordinary  engineering 
course  to  five  or  six  years. 

SECOND — -By  utilizing  the  Summer  school  sessions. 
It  would  unquestionably  be  a  better  plan  to  add 
the  additional  year  if  possible,  for  this  would  con- 
serve the  mental  capacity  of  a  student  and  permit 
him  to  exercise  those  student  functions  which  are 
very  nearly  as  essential  as  the  education  itself.  The 
additional  time  would  furthermore  permit  of  a  bet- 
ter grounding  in  the  essentials  of  engineering  which 
were,  in  the  writer's  opinion,  too  lightly  passed  upon 
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at  the  time  he  took  liis  course.  Eight  years  have 
been  sufficient  to  show  him  that  the  vast  majority 
of  engineering  knowledge  is  founded  on  these  es- 
sential principles  wliieh  govern  almost  all  forms  of 
design. 

In  conclusion  let  me  say  that  I  speak  as  one  who 
has  obtained  tlie  unquestionable  benefits  of  a  liberal 
education  by  liaving  taken  the  combination  six  year 
academic  engineering  course.  I  have  often  re- 
iimrked  that  I  not  only  felt  the  six  years  entirely 
justified,  but  that  the  mental  expansion  resulting 
in  broadened  vision  has  been  obtained  entirely 
llirougli  the  medium  of  a  liberal  education. 
Very  truly  yours, 

Marcel  K.  Sessler,  C.  E.  '13, 

General  Manager, 

AMERICAN  SPIKE   COMPANY. 


Santiago    de    Cuba, 
Editor, 

CORNELL  CIVIL  ENGINEER, 
Ithaca,  N.  Y. 

Dear  Sir : 

In  an.swer  to  the  request  in  the  November  issue  of 
your  magazine  for  an  expression  of  opinion  about 
liberal  education  for  engineers,  I  venture  to  say  that 
the  actual  cui-riculum  in  all  engineering  colleges  is 
out  of  date. 

The  aim  of  all  scientific  schools,  Cornell  included, 
is  to  cram  a  boy  with  a  lot  of  useless  archaic  stufi: 
that  limits  his  horizon  to  the  four  walls  of  an  en- 
gineering office,  or  to  the  tent  of  a  construction 
camp. 

Modern  life  is  so  complex  and  varied  that  a  man 
with  such  an  antiquated  training  will  very  seldon; 
get  to  a  high  civic  position,  as  he  has  no  other  ideas 
and  aims  in  life  than  those  found  in  the  Trautwine 
or  in  the  Mechanics  of  Engineering. 

Let  the  engineer  have  a  liberal  education  and  he 
will  surely  enter  other  activities  than  those  strictl.y 
connected  with  his  chosen  profession;  and  from  a 
tool  of  financeers  and  lawmakers  he  will  convert 
himself  into  a  leader  of  men. 

The  transition  curve  is  all  right  but  its  use  is  cir- 
cumscribed to  railroads,  while  good  courses  in 
civics,  finances,  sociologj',  and  public  speaking  will 
open  to  the  engineer  many  doors  in  public  and  pri- 
vate life  that  are  now  closed  to  those  who  still  think 
that  they  can  repeat  with  Monte  Cristo  "The  World 
is  mine,"  by  merely  acquiring  a  college  degree  while 
missing  a  liberal  education. 

It  seems  to  me  that  the  Cornell  Engineering 
schools  should  engage  in  pioneer  work  for  a  liberal 
education  for  engineers  either  by  adopting  a  six 
year  course  or  by  requiring  an  academic  degree  of 
those  entering  said  schools,  just  as  it  was  done  by 


the  Cornell  Medical  College  at  New  York  about  ten 
years  ago. 

Your  objection  to  said  six  year  course,  as  given 
in  the  last  number  of  your  paper,  must  be  recon- 
sidered as  it  is  not  fair  to  let  the  pocket  book  of 
the  poorer  students  dictate  the  length  of  the  col- 
lege courses. 

It  also  seems  to  me  that  a  conference  of  all  en- 
gineering schools  would  be  just  the  thing  to  solve 
the  present  problem,  after  the  alumni  of  those 
schools  have  given  their  opinion  on  the  matter. 

We  engineers  are  still  traveling  in  stage  coaches 
in  these  days  of  airplanes  and  wireless  telegraphy, 
and  it  behooves  us  to  wake  up  to  the  fact  that  times 
have  changed,  and  proceed  accordingly. 

Yours   sincerely, 

Juan  Aguilar,  C.  E.  '08. 


Editor  Cornell  Civil  Engineer, 

Ithaca,  N.  Y. 
Dear  Mr.  Editor : 

I  have  read,  with  much  interest,  the  editorial, 
"The  New  Problem,"  in  the  "Civil  Engineer."  I 
note  the  expression  of  a  desire  to  join  the  A.  A.  E. 
and  I  take  the  liberty  of  urging  those  to  act  who 
feel  the  need  of  such  an  organization.  Surely  if  a 
Cornell  Civil  Engineer  feels  the  need  of  an  employ- 
ment agenc}',  in  additou  to  help  from  the  faculty 
and  Cornell  associations,  he  should  join  the  A.  A.  E. 
or  any  other  effective  organization. 

Your  mentioning  the  Am.  Soc.  of  C.  E.  in  con- 
nection with  other  engineering  societies  deserves  a 
word  or  two  extra  for  the  Am.  Soc.  of  C.  E.  It  has 
never  been  an  organization  conducted  along  popular 
lines.  Its  whole  effort  has  been  to  advance  the  sci- 
ence of  the  profession  of  civil  engineering.  Its  suc- 
cess has  been  unequalled  in  the  societies  of  this 
country.  IMembership  in  such  an  organization  is  to 
be  sought,  worked  for  and  cherished  as  an  honor. 

I  feel  it  my  duty  to  call  your  attention  to  the 
possibiHt.y  of  creating  an  erroneous  impression 
about  the  progressiveness  of  the  west  and  the  com- 
parative negativeness  of  the  east  which  you  call  con- 
servatism. Tliis  is  an  expression  much  overdone 
and  very  much  used  when  popular  fallacies  are  be- 
ing urged  upon  an  intelligent  community.  I  make 
this  most  general  statement  as  food  for  thought, 
"The  self-styled  progressives  have  generally  been 
wrong." 

In  conclusion,  permit  me  to  state  that  new  things 
are  not  always  desirable  and  that  it  is  a  mark  of 
rare  ability  to  be  able  to  di.stinguish  the  good  new 
ones  from  the  bad. 

Yours  very  truly, 

Robert  J.  Harding,  1903. 


SPECIAL  NOTES 


FINANCIAL  ENGINEERING 

By  O.  B.  Gor.DMAN 

This  book  is  a  discussion,  for  the  benefit  of  both 
practicinfi  engineers  aiul  students,  of  the  question  of 
economical  efficiency  iu  engineering  design.  It 
solves  the  problem  of  the  selection  of  pumps,  en- 
gines, and  boilers  so  that  the  service  rendered  will 
be  given  at  a  minimum  cost  and  indicates  the  rea- 
sons why  a  machine  may  be  economical  in  service 
even  when  its  first  cost  is  apparently  high. 

After  some  preliminary  definitions,  the  author  es- 
tablishes the  meaning  of  his  term  "Vestance", 
which  may  either  be  "Operating  Vestance,"  that 
is,  the  capitalized  amount  of  the  operating  charges 
or  costs,  or  "Depreciation  Vestance,"  that  is,  the 
present  worths  of  the  investments  and  re-investments 
on  account  of  depreciation.  Comparison  of  their 
sum,  or  the  "Total  Vestance,"  with  the  effect  of 
taxes  and  insurance  added,  thus  makes  possible  an 
economical  installation  on  the  basis  of  the  least  cost 
for  the  service  rendered. 

About  a  quarter  of  the  book  is  devoted  to  an  ad- 
mirably arranged  schedule  of  basic  costs,  of  such 
prinu'  movers  as  steam  engines,  many  types,  motors 
and  generators,  and  gas  engines  of  many  types;  of 
boilers,  air-compre.ssors,  stokers,  and  condensers;  of 
different  kinds  of  water  pipe,  canals  and  tunnels, 
and  finally  of  entire  hydroelectric  plants.  The 
author  points  out  that  the  variation  in  prices  of  the 
same  article,  sold  by  different  manufacturers  is 
often  due  to  their  lack  of  knowledge  of  exact  unit 
costs  and  one  chapter  is  devoted  to  an  analysis  of 
the  several  factors  that  properly  determine  the  just 
selling  price.  He  also  explains  that  the  variation  in 
price  with  time  is  clue  to  the  varying  value  of  gold 
and  that  his  prices  may  readily  be  converted  into 
prices  ajjplicable  to  any  date  by  modifying  them  ac- 
cording to  the  changed  value  of  the  dollar. 

The  latter  half  of  the  book  is  a  series  of  examples 
and  discussions,  showing  how  the  total  vestance  can 
be  worked  out  for  many  involved  and  complicated 
problems.  For  example,  he  finds  the  relative  econ- 
omy of  various  power  units,  at  various  loads  in 
operation  for  different  times,  with  several  costs  of 
fuel  and  with  money  at  different  rates  of  interest. 
He  finds  the  most  economical  pump  to  install  for  a 
given  service,  whether  running  under  full  load  or 
part  load  and  both  for  full  time  and  for  infrequent 
or  limited  periods.  He  also  shows  how  this  same 
vestance  may  be  used  to  select  economical  pijje 
lines. 

One  of  the  many  criticisms  voiced  lately  against 
engineering  schools  has  been  that  they  have  failed 
to  insist  upon  the  limitations  of  cost  in  the  develop- 
ment of  engineering  theory.  This  book,  if  used  as  a 
textbook   in  a   regular  course,  would   make  such  a 


criticism  untenable.  That  it  is  possible  to  so  use 
it  is  indicated  by  the  author  who  says  that  .students 
in  the  college  where  he  is  the  professor  of  Heat 
Engineering  are  greatly  interested  in  the  subject 
matter  and  "seek  it  with  greater  avidity  than  any 
other  course."  H.  N.  0. 


ANNOUNCEMENT  BY  THE  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION 

The  good  roads  movement  in  the  United  States 
and  Canada  will  receive  a  strong  impetus  when  good 
roads  advocates  to  the  number  of  several  thousand 
gather  in  Chicago,  February  9  to  12  next  for  the 
Eleventh  American  Good  Roads  Congress  and 
Twelfth  Good  Roads  Show  to  be  held  at  the  Colis- 
eum. The  Congress  and  show  are  being  organized 
in  connection  with  the  Eighteenth  Annual  Conven- 
tion of  the  American  Road  Builders'  Association 
which  embraces  in  its  membership  highway  officials 
of  the  natonal  government  and  the  states,  counties, 
cities  and  townshi])s  in  the  United  States  and  Cana- 
da, together  with  highwaj'  engineers  and  contractors 
and  the  manufacturers  of  road  building  machinery, 
road  materials  and  highway  transportation  equip- 
ment. 

The  topics  selected  for  discussion  will  bring  to- 
gether for  an  excliauge  of  views  large  numbers  of 
higlnvay  officials  and  engineers,  congressman  and 
legislators.  There  will  be  a  large  attendance  of 
army,  automotive  and  chemical  engineers,  agricul- 
turists, bankers,  inotorists  and  large  u.sers  of  trucks, 
maehinerj'  manufacturer.s,  dealers  in  highway  ma- 
terials and  road  contractors,  together  with  members 
of  chambers  of  commerce  and  boards  of  trade  and 
other  organizations  interested  in  road  and  street 
improvement. 

A  special  feature  for  which  most  elaborate  prepa- 
rations are  being  made,  will  be  the  "Good  Roads 
Show ' '  which  will  open  at  the  Coliseum,  February  9. 
More  than  forty  thousand  square  feet  of  floor  space 
will  be  devoted  to  exhibits  of  road  and  street  ma- 
terials, road-making  machinery  and  automobiles, 
trucks,  trailers  and  other  highway  transportation 
equipment.  The  closet  co-operation  is  assured  from 
liighway  officials,  contractors,  engiiieers  and  manu- 
facturers to  the  end  that  the  exposition  may  be 
made  the  most  notable  ever  organized.  Both  the 
Congress  and  the  show  will  be  held  under  the  same 
roof,  the  convention  hall  being  on  the  floor  above 
the  exposition. 

Everywhere  among  road-builders  the  out- 
look for  unprecedented  activity  growing  out  of  the 
delays  that  were  due  to  the  heavj*  cost  and  .scarcity 
of  labor  materials  during  the  war,  is  most  prom- 
ising, and  optimism,  therefore,  seems  certain  to  pre- 
vail throughout  the  sessions  of  both  the  Congress 
and  the  convention. 
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THE  LANGLEY  FIELD,  VA.,  SEWERAGE  SYSTEM 


By  Ford  Kurtz,  C.  E.,  07,  M.  A.  S.  C.  E. 

Concerning  the  general  topography  of  the  county,  the  special  features  of  the  system,  the  sewage  disposal 
plant,  the  ejectors  and  their  operation,  and  the  general  operation  of  the  plant. 


Langlej-  Field,  the  first  permanent  Aeronautical 
Experimental  Station  of  the  U.  S.  Army  Signal 
Corps,  located  about  3  1/2  miles  north  of  Hampton, 
Va.,  is  ideally  situated  for  both  airplane  and  sea- 
])lane  operations.  Two  sides  of  the  Field  front  on 
branches  of  Back  River,  a  tidal  stream  emptying 
into  Chesapeake  Bay,  while  the  entire  reservation 
of  1,655  acres  has  a  range  in  elevation  of  only  ten 
feet.  That  portion  of  the  reservation  fronting  on 
tlie  Southwest  Branch  of  Back  River,  a  mile  iu 
length  and  extending  a  quarter  of  a  mile  back  from 
the  shore,  was  chosen  as  the  site  for  the  town,  whieli 
was  laid  out  to  include  a  large  number  of  laboratory 
buildings,  shops,  barracks,  dwellings,  hangars, 
school  and  administrative  buildings.  The  layout  of 
the  streets  and  principal  buildings  is  shown  in 
Figure  1.  All  streets  Avere  of  concrete  with  sepa- 
rate concrete  curb. 

The  highest  point  of  the  townsite  is  about  10 
feet  above  the  plane  of  mean  low  water,  the  datum 
adopted  for  all  work  at  Langley  Field,  while  the 
lowest  portion  before  any  grading  was  done  was  at 
Elevation  ^0.3.  Upon  completion  of  the  dredged 
tills  the  highest  street  was  at  Elevation  9  and  the 
lowest  at  Elevation  6.  Mean  sea  level  is  at  Eleva- 
tion 1.3,  average  high  tide  at  Elevation  2.5,  and 
average  spring  tide  at  Elevation  3.0.  The  highest 
tide  observed  during  the  period  while  design  work 
was  in  progress  rose  to  Elevation  4.1,  which  was 
1.5  feet  higher  than  the  predicted  tide  for  that  day 
at  Old  Point  Comfort  (Fortress  Monroe).  The 
highest  predicted  tide  at  the  latter  place  for  the 
year  1917  was  Elevation  3.5,  so  it  was  considered 
possible  that  storm  and  wind  occurring  at  that  time 
might  cause  a  tide  as  high  as  Elevation  5.  Before 
the  close  of  the  construction  period,  the  tide  on  two 
occasions  rose  nearly  to  Elevation  6  during  north- 
cast  storms.  Local  information  indicated  that  on 
rare  occasions  the  tide  had  risen  even  higher,  possi- 
bly to  Elevation  7. 

The  type  of  buildings  adopted  required  in  gen- 
eral a  minimum  depth  of  invert  for  laterals  of  5 
feet  below  corresponding  curb  grade.  In  general 
curb  grades  were  the  same  as  or  a  few  inches  lower 
than  erown  grades  of  the  concrete  roadways.  This 
requirement  and  tidal  conditions  as  stated  made 
pumping  of  the  sewage  necessary  even  if  disposal 
by  dilution  had  been  possible.  The  fact  tliat  treat- 
ment of  the  sewage  prior  to  discharge  into  Back 
River  was  necessary  simply  added  to  the  height  to 
which  the  .sewage  had  to  be  raised. 


In  order  to  avoid  excessive  depth  of  trenches 
tlie  sewerage  system  was  divided  into  two  separate 
sections,  the  East  and  the  West,  and  a  standard 
grade  of  4  feet  per  thousand  was  adopted,  with 
compensation  of  0.001  ft.  per  degree  for  curvature. 
Practically  all  of  the  sewer  lines  are  6  inches  in 
diameter  except  the  mains  in  the  immediate  vicinity 
of  the  pumping,  or  ejector,  stations.  This  arrange- 
ment involved  a  maximum  trench  depth  of  about  15 
feet. 

In  order  to  avoid  disturbance  of  the  concrete 
roads,  both  during  construction,  and  afterward  in 
maintaining  the  service  mains  for  sewers,  water, 
gas,  steam,  electrical  conduits,  etc.,  a  system  of 
"service  lanes"  Mas  laid  out  which  in  general  either 
followed  lot  lines  through  the  center  of  blocks,  or 
occupied  a  strip  of  the  lot  frontage,  with  a  minimum 
of  crossings  under  streets.  The  sewers  were  placed 
in  the  center  of  these  "service  lanes",  so  that 
where  sewer  fronts  on  street,  its  center  is  15  feet 
iuside  the  property  line  and  where  it  runs  through 
center  of  blocks  it  follows  the  lot  line.  The  invert 
grades  at  the  center  of  manholes  are  shown  on 
Figure  1. 

Ground  water  was  encountered  in  practically 
all  of  the  trenches  and  in  some  cases  the  bottom  of 
the  trench  was  very  soft.  In  order  to  avoid  exces- 
sive infiltration  of  ground  water  into  the  sewers, 
all  joints,  not  only  for  laterals  and  mains,  but  also 
for  house  connections,  were  made  with  a  bituminous 
compound.  The  use  of  this  type  of  joint  was  fully 
justified  by  tests  of  infiltration  made  on  completed 
lines,  the  amount  of  infiltration  being  very  small. 
When  soft  ground  M-as  encountered  the  pipe  lines 
were  laid  on  2  incli  plank  with  blocking  to  prevent 
lateral  movement  prior  to  backfilling,  or,  in  the 
case  of  very  soft  ground,  on  2  inch  plank  supported 
levery  four  feet  on  2  inch  by  10  inch  plank  driven 
vertically  into  the  bottom  of  the  trench  by  hand. 
Manholes  have  a  maximum  spacing  of  125  feet, 
except  in  a  few  special  cases.  They  are  two  types: 
deep,  and  shallow.  Deep  manholes  have  an  invert 
depth  of  8.17  feet  or  more  below  finished  grade,  and 
jihallow  manholes  range  from  5  to  8.17  feet  in 
depth.  The  sides  of  deep  manholes  are  vertical 
from  floor  elevation  to  a  point  three  feet  above, 
and  the  sides  of  shallow  manholes  to  a  point  not 
less  than  2I/2  feet  above  floor  line.  These  sections 
with  vertical  sides  are  circular  and  have  an  interior 
diameter  of  4  feet.  Above  these  cylindrical  por- 
tions, the  sides  of  d^ep  manholes  are  brought  in 
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with  a  straight  batter  to  a  circular  section  of  26 
inches  interior  diameter  at  the  base  of  the  manhole 
framie,  while  the  sides  of  shallow  manholes  are 
arched  to  a  circular  section  of  26  inches  in  diameter 
at  the  base  of  the  frame. 

The  manhole  floors  were  of  concrete,  8  inches 
thick  below  invei't  level.  The  channels  were  built 
up  vertically  from  the  springing  line  of  the  pipe 
to  the  elevation  of  the  crown,  which  elevation  was 
called  floor  level  for  the  manhole.  The  floor  sloped 
toward  the  main  channel  with  a  pitch  of  6  inches  in 
2  feet.  The  walls  above  floor  level  are  of  brick  8 
inches  thick  from  top  of  manhole  to  a  depth  of  10 
feet,  below  which  point  they  are  12  inches  thick. 
Iron  steps  were  built  into  the  walls  at  intervals  of 
14  inches.  Light  pattern  manhole  frames  and  covers 
were  used  since  no  manholes  are  located  in  streets. 
The  covers  are  ventilated  and  galvanized  iron  dust 
pans  provided. 

The  adoption  of  the  flat  grade  already  men- 
tioned rendered  the  use  of  automatic  flush  tanks 
advisable.  The  location  of  these  is  shown  in  Figure 
1.  Two  types  were  used,  viz:  the  simple  flush  tank 
and  the  combined  manhole  and  flush  tank.  The 
first  type  was  used  where  a  flush  tank  was  required 
at  intermediate  points  in  a  lateral,  while  the  latter 
was  used  at  the  head  of  each  lateral.  The  tanks 
have  concrete  floors  and  brick  sidewalls  with  the 
samp  frames  and  covers  as  used  on  standard  man- 
holes. The  tanks  are  4  feet  in  diameter  from  floor 
elevation  to  a  point  2y<2,  feet  below  top  of  manhole 
cover,  while  above  that  point  the  design  is  the  san,: 
as  that  of  a  typical  shallow  manhole. 

Simple  flush  tanks  are  located  on  one  side  of  tli  • 
lateral  and  are  connected  thereto  not  less  .than  30 
feet  beyond  a  manhole  and  by  means  of  a  Y  turned 
down  the  grade  so  as  to  properly  direct  the  flow. 


Thej'  are  provided  with  5  inch  Miller  siphons  cf 
standard  design.  The  feed  pipe  is  fitted  with  brass 
cock  and  regulator  for  controlling  the  rate  of  sup- 
ply- to  the  flush  tank.  The  regulator  is  of  such  type 
as  will  insure  regularity  of  flow  without  stopping 
of  the  pipe  and  discharge  not  less  than  250  gallons 
in  24  hours  under  a  pressure  of  40  pounds  per 
square  inch.  Combined  manholes  and  flush  tanks 
are  provided  with  5  inch  Miller  siphons  of  Milkr- 
I'otter  design  in  which  the  upper  end  of  the  sewer 
lateral  is  provided  with  a  blind  flange,  which  can 
be  removed  Avhen  it  is  desired  to  inspect  or  clean 
the  line. 

The  sewage  disposal  plant  as  originally  planned 
consisted  of  a  screening  chamber,  Imhoff  tank,  dos- 
ing chamber,  and  four  contact  beds.  The  12  inch 
outlet  pipes  for  the  contact  beds  discharge  into  the 
Southwest  Branch  of  Back  River,  the  inverts  being 
at  Elevation  3.  The  elevations  of  the  various  parts 
of  the  disposal  plant  are  such  as  to  permit  of  gravity 
flow  from  screening  chamber  to  outlet  ^rith  complete 
discharge  of  the  contact  beds  with  tide  at  Elevation 
4.  The  only  effect  of  the  occasional  higher  tides 
will  be  that  the  contact  beds  cannot  be  completely 
emptied.  Maximum  elevation  of  water  in  Imhoff 
tank  is  16  and  in  screening  chamber  17.  A  detailed 
description  of  the  Imhoff  tank  with  cuts  and  photo- 
graphs was  published  in  Engineering  News-Record, 
Vol.  83,  pp.  374-377  on  August  21,  1919,  together 
witli  a  description  of  proposed  dosing  chamber, 
sprinkling  filters  and  sedimentation  basin  to  replace 
the  dosing  chamber  and  contact  beds  of  the  original 
design.  To  date  the  Imhoff  tank  is  the  only  portion 
of  the  disposal  plant  that  has  been  constructed. 

All  dwelling  house  connections  to  sanitary 
sewers  are  6  inch  diameter  and  spurs  for  same  were 
spaced  every  60  feet  on  each  side  of  sewer  lines, 


THE    CORNELL    CIVIL    ENGINEER 


hi 


wlicre  tlicy  ran  tliroiifi:h  tlie  middle  (if  blocks, 
and  the  same  distance  on  one  side  oidy  of  sewer 
where  it  fronts  on  streets.  Where  tbe  invert  of  tlie 
sewer  at  any  point  is  more  than  8  feet  below  corres- 
ponding curb  elevation,  the  spur  for  either  one  or 
two  dwellino;  house  connections  consists  of  a  6  inch 
Y  branch  with  the  branch  set  in  a  vertical  plane 
facing  upward.  To  this  is  connected  a  curve  of  s".  i 
design  that  its  bell  end  is  horizontal  when  properlj- 
set  in  place.  The  riser  is  then  extended  upward 
with  6  inch  pipe  and  a  single  Y  branch  set  where 
sewer  fronts  on  street  and  a  double  Y  branch  wliere 
sewer  runs  through  middle  of  blocks,  both  at  such 
an  el'evation  tlmt  the  placing  of  a  curve  in  the  bell 
of  the  branch  for  beginning  the  house  eonneetion 
line  jilaces  the  invert  of  th(>  house  connection  not 
less  than  5  feet  below  curb  elevation.  Where  the  in- 
vert of  the  sewer  at  any  point  is  less  than  8  feet  be- 
low corresponding  curb  elevation,  the  spur  for  each 
separate  dwelling  house  consists  of  a  G  inch  Y 
branch,  with  the  branch  set  at  such  an  angle  that  the 
placing  of  a  curve  in  the  bell  of  the  branch  for  be- 
ginning the  house  connection  line  places  the  invert 
of  the  house  eonneetion  at.  once  at  the  'elevation  of 
the  crown  of  the  sewer  main. 

Ejector  Stations 

Each  of  the  two  separate  sections  of  the  sewerage 
system  discharges  to  an  automatic  ejector  station, 
from  which  the  sewage  is  forced  to  the  screening 
chamber  of  the  disposal  i)lant.  The  discharge  lines 
are  6-inch  cast  iron  bell  and  spigot  pipe  with  lead 
joints  and  are  of  nearly  equal  length,  viz :  about 
2,300  feet.  In  each  station  are  installed  duplex  150- 
gallon  Shone  ejectors,  operating  alternately,  as  is 
described  later,  and  each  discharging  in  one  minute. 
The  average  total  lift,  including  friction,  for  the 
ejectors  is  practically  the  same  in  both  stations, 
viz :  about  34  feet.  Air  supply  for  the  lejectors  is 
ultimately  to  be  provided  from  the  power  house 
through  a  2i/^-inch  line  to  each  of  the  stations.  The 
working  pressure  in  the  storage  tank  in  each  sta- 
tion is  50  pounds  per  square  inch.  The  tank  is  pro- 
vided with  a  reducing  valve  which  normally  regu- 
lates the  pressure  in  the  line  leading  to  the  ejectors 
to  20  pounds  per  square  inch,  but  is  capable  of 
adju.stment  for  variations  in  both  directions. 

The  relative  advantages  of  centrifugal  pumps  and 
air  operated  ejectors  for  small  sewage  pumping  sta- 
tions were  considered  at  some  length  before  de- 
ciding upon  the  method  to  be  used  at  Langley 
Field.  In  this  connection  the  Norfolk  and  Ports- 
mouth, Va.,  pumping  stations  were  visited.  The 
form'er  city  uses  centrifugal  pumps  and  the  latter 
has  used  Shone  ejectors  for  upwards  of  twenty- 
five  years.  In  the  final  analysis  the  avoidance  of 
screening  at  the  pumping  stations,  and  doing  away 
with  installation  of  electric  motors  in  a  damp  pit 
wholly  below  surface  grade  outweighed  the  higher 


efficiency  of  pumps  compared  with  ejectors.  It  was 
also  feared  that  even  with  screening  of  the  sewage 
before  pumping,  a  great  deal  of  trouble  would  be 
encountered  with  the  small  size  pumps  which  would 
have  been  u.sed.  In  an  ejector  station  there  is  very 
little  maintenance  cost,  compared  with  the  cost  of 
clearing  the  screens  and  removing  trash  from  a 
pumping  station  and  the  cost  of  maintenance  work 
on  the  pumps  themselves.  The  objections  of  dis- 
continuity of  discharge  in  th'e  case  of  ejectors  and 
high  rate  of  discharge  in  order  to  prevent  sewage 
backing  up  in  the  mains  during  a  long  period  of 
discharge  (such  as  one  miiuite)  were  overcome  by 
the  use  of  duplex  ejectors  with  the  special  alternat- 
ing device,  the  general  idea  of  which  M-as  evolved 
by  the  writer  and  the  details  worked  up  by  the 
Yeomans  Brothers  Company,  of  Chicago,  agents  for 
the  Shone  ejector. 

The  ejectors  are  located  in  a  concrete  pit  of  14 
feet  internal  diameter.  The  floor  of  the  West  Sta- 
tion is  about  21  feet  below  surface  grade  and  that 
of  the  East  Station  about  I'J  feet.  The  floors  are 
26  inches  thick  and  reinforced  against  uplift,  while 
the  walls  are  15  inches  thick.  The  roof  is  of  pre- 
cast concrete  slabs  2^/2  inches  thick  and  2  feet  wide 
by  2  feet  9  inches  long.  These  are  laid  dry  on  10- 
inch  25-lb.  I-beams  with  hot  pitch  poured  in  joints 
between  slabs  to  prevent  leakage.  The  pits  have 
8  inches  of  backfill  over  the  roof  and  are  provided 
with  standard  sewer  manhole  frame  and  cover. 
The  I-beam  supports  are  not  concreted  in  place  so 
that  the  entire  roof  is  easily  removable  in  case  one 
of  the  ejector  pots  must  be  removed  from  the  pit. 

In  the  manhole  adjacent  to  the  north  side  of  each 
ejector  station  is  a  12-ineh  emergency  overflow  to 
the  nearest  storm  sewer  manhole.  These  emergency 
overflow  lines  are  provided  with  12-inch  backwater 
valves  to  prevent  storm  water  or  high  tides  back- 
ing up  into  the  sanitary  sewers.  These  emergency 
overflows  will  oidy  come  into  service  if  the  ejector 
station  is  completely  shut  down.  The  sewage  will 
then  back  up  in  the  sanitary  sewers  until  it  has 
I'cached  the  elevation  of  the  overflow  and  the  raw 
sewage  will  then  be  discharged  through  the  storm 
sewers  directly  into  the  Southwest  Branch  of  Back 
River. 

Sewage  enters  the  West  Ejector  Station  through 
a  10-ineh  cast  iron  pipe  and  passes  through  an  8- 
inch  gate  valve  which  can  be  closed,  thus  cutting 
off  the  flow  from  both  ejectors  and  forcing  the  sew- 
age to  rise  in  the  mains  and  pass  out  through  the 
emergency  overflow.  This  would  only  be  done 
when  both  ejectors  were  out  of,  service  due  to  re- 
pairs being  made,  or  to  accident.  Passing  the  8- 
inch  valve  above  mentioned,  sewage  enters  each  of 
the  ejectors  through  a  5-inch  gate  valve  and  is  dis- 
charged from  the  ejectors  through  a  5-inch  gate 
valve  into  the  common  8-ineh  discharge  line.  By 
closing  the  inlet  and  discharge  gate  valves  of  eithe) 
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ejector  it  is  completely  cut  off  from  the  system  and 
can  be  dismantled  without  interfering  with  the  flow 
of  sewage  through  the  other  ejector.  Both  the  inlet 
and  the  outlet  of  each  ejector  are  also  provided 
with  special  flap  check  valves.  The  check  valve  on 
the  inlet  is  open  and  that  on  the  discharge  closed 
wlien  the  ejector  is  being  filled  with  sewage  from 
the  main,  and  vice  versa  when  sewage  is  being  dis- 
ehargsd  from  the  ejector  through  the  force  main 
to  the  sewage  disposal  plant. 

Sewage  enters  the  East  Ejector  Station  through 
two  6-inch  cast  iron  pipes  and  passes  through  an 
8-inch  gate  valve  on  each  line  before  it  enters  the 
ejector  pots.  By  closing  the  northerly  8-inch  valve, 
the  entire  flow  from  the  main  line  of  the  East  Sec- 
tion of  the  sewerage  system  is  cut  off  from  both 
ejectors,  forcing  the  sewage  to  rise  in  the  mains 
and  pass  out  through  the  emergency  overflow.  By 
closing  the  southerly  8-inch  valve,  the  entire  flow 
from  the  short  line  to  the  east  of  the  seaplane 
hangar  is  cut  off  from  the  station,  but  as  no  separate 
emergency  overflow  is  provided  for  that  line,  care 
must  be  taken  at  such  a  time  to  see  that  no  sewage 
is  allowed  to  enter  this  line  as  it  would  flood  the 
main  and  discharge  from  the  top  of  tbe  manholes. 
Therefore  in  cutting  out  both  ejectors  in  this  sta- 
tion the  5-inch  gate  valves  on  the  inlet  pipes  to  the 
ejectors  should  be  closed  and  the  two  8-inch  gate 
valves  on  the  main  line  left  open,  unless  it  is  neces- 
sary to  make  some  repairs  on  the  lines  between  the 
5-incli  and  the  8-inch  valves.  In  this  way  the  short 
line  to  the  east  of  the  seaplane  hangar  will  be  con- 
nected to  the  emergency  overflow.  In  other  re- 
spects, operation  of  the  East  Station  is  exactly  the 
same  as  for  the  West  Station. 

The  air  supply  for  operating  the  ejectors  enters 
the  station  through  a  2i/^-inch  pipe  and  passes 
through  a  2i^-inch  valve,  which  serves  to  cut  off 
the  air  from  the  station  when  so  desired.  Passing 
the  valve^  the  air  enters  an  18-inch  by  72-ineh  re- 
ceiver from  which  it  is  piped  to  the  ejectors.  The 
receiver  is  provided  with  a  blowoff  cock  to  drain 
water,  oil,  etc.,  that  will  collect  in  the  tank.  The 
air  enters  the  operating  mechanism  of  each  'ejector 
through  a  valve  which  can  be  closed  to  cut  off  the 
air  supply  from  that  ejector  when  it  is  not  in  opera- 
tion. After  passing  these  valves  the  action  of  the 
air  is  best  followed  by  referring  to  the  "Piping 
Diagram  of  Duplex  Ejectors  and  Alternating 
Valve,"  shown  in  Figure  2.  The  air  leaves  the 
ejector  through  an  exhaust  line  which  is  also  pro- 
vided with  a  shutoff  valve  to  be  closed  when  the 
ejector  is  not  in  operation,  since  the  exhausts  from 
the  two  ejectors  are  joined  in  a  common  exhaust 
main  to  atmosphere. 

The  automatic  action  of  the  Shone  ejector  de- 
pends on  the  movement  of  two  open  cast  iron 
actuating  bells,  which  are  linked  to  each  other  by  a 


rod.  The  bronze  rod  to  which  the  upper  bell  is 
attached  passes  through  a  stuflSng  box  and  connects 
by  means  of  links  to  a  lever  with  counterweight. 
The  rising  or  falling  of  the  bells  operates  the  D 
slide  pilot  valve  of  the  automatic  air  valve  through 
a  rocking  shaft  connecting  it  with  the  center  of 
motion  of  the  lever.  The  automatic  air  valve  is 
pressure  operated,  piston  type  and  controls  the  air 
supply  to  and  exhaust  from  the  ejector  pot.  The 
lower  actuating  bell  has  the  open  side  facing  up, 
so  that  it  is  always  full  of  water,  while  the  upper 
actuating  bell  has  the  open  side  down  so  that  it 
will  trap  air  as  the  sewage  rises  above  the  lip. 

At  the  end  of  the  discharging  period  the  level  of 
sewage  in  the  ejector  pot  is  well  below  the  top 
edge  of  the  lower  bell,  at  the  position  indicated  in 
Figure  2.  The  actuating  bells  are  at  that  time  in 
their  lowest  position — about  li^  inches  below  their 
highest  position.  The  exhaust  to  atmosphere  now 
being  open,  the  sewage  enters  the  pot  through  the 
inlet  check  valve  and  begins  to  fill  the  pot,  rising 
until  it  traps  air  in  the  upper  bell.  "When  this  hap- 
pens sewage  rises  into  the  cast  iron  pipe  which 
serves  as  air  inlet  and  outlet  between  the  automatic 
valve  and  the  ejector  pot.  It  is  therefore  necessary 
to  provide  a  small  opening  between  this  cast  iron 
pipe  and  the  upper  bell  compartment  in  order  to 
equalize  the  water  level  in  them.  If  this  opening 
Avere  not  provided,  or  becomes  clogged,  there  would 
be  no  outlet  for  the  air  in  the  upper  bell  chamber 
and  the  water  would  not  rise  high  enough  to  float 
the  upper  bell.  When  the  level  of  the  sewage  has 
risen  to  a  certain  height  above  the  edge  of  the 
upper  bell,  the  flotation  due  to  the  trapped  air 
therein  will  lift  both  of  the  bells.  The  lifting  of 
the  bells  operates  the  sliding  pilot  valve,  as  already 
described,  and  this  in  turn  operates  the  automatic 
air  valve  in  such  manner  as  to  admit  pressure  to 
the  ejector  pot.  This  pressure  closes  the  check 
valve  on  the  inlet  to  the  ejector  pot  and  opens  the 
check  valve  on  the  discharge,  thus  forcing  the  sew- 
age into  the  force  main. 

The  valve  lever  is  offset  considerably  above  its 
fulcrum  in  such  manner  that  the  leverage  of  the 
counterweight  about  the  fulcrum  (which  is  the 
center  of  the  rocking  shaft)  is  a  minimum  when 
the  actuating  bells  are  in  their  lowest  position.  As 
the  flotation  of  the  upper  bell  lifts  the  two  of  them 
and  at  the  same  time  lowers  the  counterweight,  the 
leverage  of  the  counterweight  increases  and  that 
of  the  bells  decreases,  thus  causing  the  bells  to  rise 
and  the  counterweight  to  fall  very  quickly  once 
motion  hag  begun.  However  the  most  important 
effect  of  the  offset  lever  is  that  as  the  level  of  the 
sewage  in  the  ejector  pot  falls,  the  actuating  bells 
do  not  drop  when  the  trapped  air  is  released  from 
the  upper  bell,  for  the  increased  leverage  of  the 
counterweight  and  decreased  leverage  of  the  bells 
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Figure  2. 


requires  a  jjreater  force  to  lift  the  counter- 
weight from  its  lowest  position  than  was  re- 
quired to  permit  it  to  drop.  The  desijrn  is  such  that 
the  bells  do  not  drop  and  the  counterweight  rise 
until  the  level  of  sewage  in  the  ejector  pot  has  fallen 
considerab].v  below  the  top  edge  of  the  lower  bell. 
Just  as  before,  the  movement  is  very  quick  once 
motion  has  begun,  due  to  the  change  in  leverage  as 
motion  proceeds.  There  is  also  always  some  fric- 
tion in  the  bell  rod  stuffing  box  which  is  sufficient 
to  overcome  any  tendency  to  shifting  in  case  the 
counterweight  should  not  be  set  absolutely  cor- 
rectly. In  the  course  of  time,  the  lower  bell  will 
fill  up  with  sediment  and  the  counterweight  will 
have  to  be  moved  out  a  trifle  on  the  lever  to  com- 
pensate for  increased  weight  in  the  bell. 


While  the  ejector  is  discharging  the  position  of 
the  pilot  valve  is  such  that  it  admits  air  to  the  ex- 
haust end  of  the  automatic  valve.  In  this  position 
of  the  automatic  valve  the  ports  leading  from  the 
air  line  to  the  ejector  pot  are  open  while  the  ex- 
haust ports  are  closed.  When  the  pilot  valve  moves 
on  the  completion  of  discharge  the  exhaust  end  of 
the  automatic  valve  is  connected  to  atmosphere 
through  the  pilot  valve  and  the  pressure  end  is 
connected  to  the  air  pressure  through  the  pilot 
valve.  This  causes  the  automatic  valve  to  shift, 
thus  cutting  off  air  pressure  from  the  ejector  pot 
and  opening  the  exhaust  ports  so  that  the  sewage 
can  enter  as  the  air  discharges.  This  is  the  opera- 
tion of  a  single-  ejector. 

(Continued  on  page  VII) 


PRACTICAL  DRAINAGE  OBSERVATIONS 

Ry  Cari,  a.  Gould,  C.  K.  '07 

A  brief  outline  of  tlie  liis1oi\\-  of  drdiiiage,  the  knowledge  essential  to  the  eonti'aetcji-,  llie  tlcterniinai  ion  of 

a  Judicial  Ditch  in  southern  Miiniesota. 


Altliongh  the  Freneii  claim  to  have  discovered 
drainage  at  Maubeuge,  Northern  France,  in  the 
early  17th  century,  it  was  left  to  the  English  to 
rediscover  some  two  hundr<!d  years  later.  The  fact 
that  is  was  discovered  is  the  important  thing,  as 
drainage  has  contributed  immensely  to  the  world's 
wealth  during  the  past  few  years.  We  have  but 
to  look  at  Holland  to  realize  the  value  of  proper 
and  adequate  drainage  of  marsh  land :  it  is  indeed 
the  basis  of  all  Dutch  prosperity.  In  the  Fens  of 
England  about  700,000  acres  have  been  reclaimed, 
and  millions  of  acres  of  marsh  land  in  Italy  have 
been  turned  into  fertile  fields  by  means  of  the  sev- 
eral different  methods  of  draining  land. 

The  first  wet  land  in  the  United  States  to  be 
brought  under  more  intense  and  efficient  cultiva- 
tion by  the  use  of  tile,  was  on  what  is  known  as 
the  "Johnston  and  Yoeman"  farm  of  Western  New 
York,  in  the  year  1835.  As  soon  as  the  crops  began 
to  show  an  improvement  on  this  farm,  as  a  result 
of  the  tile  drains,  the  news  travelled  rapidly  among 
the  farmers  of  the  then  cultivated  lands  of  this 
country,  and  there  was  found  to  be  such  an  im- 
provement of  the  crops  grown  on  drained  land, 
over  those  raised  on  the  undrained  land,  that  tile 
drainage  began  to  be  employed  in  many  sections 
of  the  United  States,  so  that  to-day  there  is  not  a 
single  state  in  which  cannot  be  found,  drainage 
systems  of  one  sort  or  other,  all  of  which  are  di- 
rectly contributing  to  the  immense  agricultural 
wealth  of  the  United  States. 

Much  has  been  written  on  the  subject  of  drainage 
The  United  States  Department  of  Agriculture  has 
issued  numerous  bulletins,  based  on  surveys  and 
investigations  along  practical  lines,  such  as:  pro- 
duction of  fruits,  grains  and  vegetables,  on  experi- 
mental farms;  the  amounts  of  water  needed  on 
different  cla.sses  of  soil  for  the  most  economic  pro- 
duction ;  general  formulae  to  be  used  and  methods 
to  be  employed  in  laying  out  drainage  systems,  etc. 
The  Coast  and  Geodetic  Surveys  have  done  much 
to  promote  the  drainage  work  on  a  big  scale;  the 
Climatological  Reports  of  the  Weather  Bureau 
Stations  offer  an  additional  source  of  information 
which  has  a  great  deal  of  bearing  on  the  design  and 
location  of  large  drainage  systems.  Aside  from  all 
that  the  different  branches  of  our  government  have 
done  to  promote  the  reclaiming  of  wet  lands,  we 
have  many  scientific  works  covering  all  the  various 
branches  of  drainage,  and  in  planning  our  systems, 
either  large  or  small,  we  cannot  overlook  the  prac- 


tical experience  of  the  drainage  contractor  and 
engineer  from  which  we  are  able  to  get  facts  con- 
cerning the  cost  of  installation,  methods  of  opera- 
tion, and  results  accomplished. 

In  my  own  experience,  as  drainage  engineer  and 
contractor,  I  have  found  that  engineers,  as  a  rule, 
are  over-zealous  to  put  through  a  project,  espe- 
cially if  the  actual  benefits  derived  figure  very 
closely  to  the  cost  of  the  installation:  This  zeal, 
on  the  part  of  the  project  engineer,  shows  itself 
in  many  different  steps  along  the  way  of  placing 
the  project  "on  its  feet"  so  to  speak.  Aside  from 
the  usual  scrupulous  investigation  of  the  terms  of 
the  contract  and  .specifications,  I  consider  the  fol- 
lowing items  of  prime  importance  to  the  contractor, 
if  he  is  to  place  an  intelligent  bid  upon  any  drain- 
age project : — 

1.  Approximate  determination  of  the  drainage 
area,  aside  from  reference  to  engineer's  plans. 

2.  Normal  weather  conditions.  (Prom  Climato- 
logical Reports). 

3.  Extent  and  duration  of  maximum  rainfall. 
(From  Climatological  Reports). 

4.  Test-holes  in  the  material  to  be  excavated,  suffi- 
cient to  determine  the  character  of  the  soil. 
(Usually  taken  1,000  feet  apart). 

The  Vvriter  has  installed  one  drainage  project, 
of  about  fifty  miles  in  length,  where  the  work  was 
at  a  standstill  for  six  weeks,  during  the  very  best 
of  weather,  because  the  engineer  in  charge  of  the 
project  failed  to  provide  a  main  outlet  of  sufficient 
size  to  carry  off  a  maximum  rainfall  within  the 
allowable  time.  (Outlet  should  be  large  enough  to 
carry  off  a  maximum  rain-fall  within  forty-eight 
houi's). 

This  proved  to  be  a  big  contingency  item  in  the 
expense  of  installation,  as  there  were  two  excavator 
crews  which  were  on  a  monthly  basis  and,  of  course, 
had  to  be  retained  until  such  time  as  the  construc- 
tion work  could  proceed. 

Insufficient  main  outlet  has,  in  many  cases,  been 
a  great  disappointment  to  land  owners  along  the 
project,  as  the  maximum  rainfalls  cause  water  to 
stand  oa  the  crops  long  enough  to  spoil  them,  when 
just  a  little  more  money,  spent  in  the  increasing 
of  the  main  channel  size,  would  have  saved  their 
crops  and  made  the  system  a  success  under  all  con- 
ditions. 

Land  owners  always  place  confidence  in  the 
drainage  engineer,  otherwise  he  wouldn't  be  em- 
ployed, and  when  they  plant  their  crops  in  newlj' 
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drained  land,  watch  them  {^row  to  almost  maturity, 
and  then  see  them  flooded  and  die,  due  to  a  heavy 
rainfall  on  the  water-shed,  they  immediately  place 
the  blame  where  it  belongs:  upon  the  engineer. 

Aside  from  the  w'aste  entailed,  as  a  result  of  poor 
design,  many  contractors  engaged  in  the  drainage 
business  have  lost  their  money  and  entire  outfits. 

Just  as  there  are  hidden  values  in  any  industry, 
so  there  are  hidden  elements  of  expense  Avhieli 
arise  in  the  construction  of  all  drainage  work :  this 
may  be  called  the  element  of  chance  for  which  the 
wise  contractor  provides,  when  placing  his  bid  for 
the  job:  usually  15  to  20%  should  be  allowed  for 
unforeseen  expense  on  drainage  projects  of  mod- 
erate size;  the  larger  the  project,  the  less  will  need 
to  be  allowed  for  this  item. 

With  the  data  now  available  which  may  be  used 
as  a  guide  for  the  engineer  and  contractor,  there 
shoukl  be  very  little  chance  of  failure  either  of  the 
contractor,  the  engineer,  or  the  project.  The 
methods  employed  in  the  United  States  for  the  con- 
struction of  drainage  projects  may,  in  general,  be 
divided  into  four  classes:  1.  Hand  labor.  2.  Team 
labor.  3.  Machine  work.  4.  A  combination  of  any 
or  all  three  of  the  above.  The  writer  has  found 
the  following  table  to  be  a  vei-y  close  approxima- 
tion to  the  cost  of  hand  labor  on  the  drainage 
ditches  of  Minnesota  and  Iowa : 

Price  to  add  for 
Price  per  rod  eacli  inch  deptli 

per  3  ft.  depth.  over  3  ft.  per  rod. 

5"  $0.45  ,$0.02 

6"  .45  •  .025 

7"  .50  .025 

^"  .55  .025 

10"  .65  .03 

12"  .75  .03 

14"  tile  @  $0.40  per  rod  for  each  foot  depth 
15"    "  .45 

16"    "  .50 

18"    "  .55  "  "  " 

20"    "  .60  "  " 

22"    "  65  "  "  " 

24"    "  .75  "  "  " 

30"    "  1.00  "  "  " 

For  excavation  depths  of  10  feet  or  over,  the 
above  prices  must  be  varied  according  to  the  char- 
acter of  the  soil,  and  especially  when  the  test-holes 
show  evidence  of  quick-sand  which  is  quite  common 
in  some  localities. 

For  team  and  machine  work  the  costs  are  quite 
different,  and  depend  on  the  class  of  machinery 
used,  and  the  advantage  to  which  the  teams  can  be 
worked.  Drainage  machines  are  now  built  adapta- 
ble to  every  sort  of  trench,  or  channel  design,  and 
which  are  capable  of  being  moved  over  any  kind 
of  soil  regardless  of  water  or  other  obstacles. 
Small  projects  are  usually  figured  on  a  hand  labor 
basis,  and  if  the  contractor  is  fortunate  enough  to 


Size  of 
Tile. 


have  niacliiiier.)  which  can  be  placed  on  the  work, 
lie  is  that  much  aliead.  After  all,  the  drainage  of 
land  is  not  so  different  from  other  business  ent^r- 
j)rises :  one  must  have  enough  money  to  carry  on 
the  work  without  handicap,  must  employ  the  right 
materials,  methods,  machines  and  men. 

One  of  the  best  assurances  of  a  satisfactory  com- 
pletion of  any  contract  job  is  daily  inspection  of 
the  work  being  done  by  the  engineer;  in  fact,  al- 
most constant  inspection  is  necessary  on  some  of 
the  wet  ground  work,  due  to  the  encountering  of 
underground  streams  and  quicksand,  which  call  for 
special  construction  methods. 

To  the  engineer  entering  the  drainage  business, 
remember:  The  laws  governing  the  design  and  con- 
struction of  drainage  projects  are  just  as  exact  and 
definite  as  those  emploj-ed  in  the  design  and  con- 
struction of  a  steel  bridge,  although  there  may  be 
a  little  more  variation  in  tlie  application  of  the 
drainage  laws.  If,  in  the  laying  out  and  designing, 
of  your  projects,  you  exhaust  every  source  of  in- 
formation bearing  on  your  particular  problem,  and 
use  the  best  formulae  obtainable  covering  sucii 
work,  your  reputation  will  be  in  the  process  of 
building,  and  the  project  will  not  be  a  disappoint- 
ment. 

Below  is  given  a  brief  history  of  a  Judicial  Ditch 
in  Southern  Minnesota,  which  may  be  considered  as 
the  average  size  of  the  tile  drain  now  being  installed 
in  this  locality. 

Location — Murray  and  Nobles  County,  Minnesota. 
QUANTITIES  INVOLVED 
TILE. 
Kind.  Size.  Lin.  Feet.  Total  Weiglit,  lbs. 

Clay  6"  4,000  40,000 

7"  4,200  50,400 

8"  5,900  88,500 

9"  1,300  26,000 

10"  3,800  95,000 

12"  4,400  140,800 

14"  7,700  308,000 

15"  3,500  171,500 

16"  3,800  203,300 

18"  3,200  198,400 

Concrete       20"  3,300  402,600 

22"  2,100         .  323,400 

"  24"  2,000  340,000 

30"  5,150  1,339,000 


Totals;     54,350  3,726,900 

This  ditch  includes  only  the  main  lines  of  tile,  it 
being  left  to  the  land  o\vners  to  supply  whatever 
laterals  they  wish.  The  County  and  Judicial 
Ditches,  as  a  rule,  only  lay  the  main  arteries  of  the 
drainage  system. 

The  work  of  constructing  the  ditch  was  started 

in  May,  1916,  and  completed  in  December  of  the 

same  year.    The  tile,  sizes  20"  to  30"  inclusive,  were 

delivered  at  the  nearest  railroad  station  on  flat  ears 

(Continued  on  page  VIII) 
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COLLEGE     NOTES 


With  the  intercollege  basketball  sea- 
C.  E.  son  barely  open,  the  team  represent- 

Basketball.  ing  the  C'ollege  of  Civil  Engineering 
has  shown  up  so  well  that  it  Avill  put 
a  strong  bid  in  for  the  intercollege  trophy.  Three 
games  of  the  schedule  have  already  beeij  played 
and  all  resulted  in  decisive  victories  for  the  C.  E. 
team.  The  first  game  played  against  Architecture 
resulted  in  a  score  of  18  to  6  in  favor  of  C.  E.  This 
game  was  very  ragged  and  showed  a  decided  lack 
of  team-play  on  both  sides  due  to  the  fact  that 
neither  team  had  had  an  opportunitj-  to  practise 
before  its  first  game.  Very  soon  after  the  game 
against  Architecture,  however,  regular  practise  was 
held  by  the  C.  E.  team  improving  the  team-play  con- 
siderably and  resulting  in  a  score  of  30  to  8  in  the 
game  against  the  Veterinary  five.  The  score  of  the 
third  contest,  played  against  Arts,  would  tend  to 
indicate  that  the  game  was  very  close.  As  a  matter 
of  fact  the  C.  E.  team  rolled  up  12  points  to  Arts' 
9  without  any  apparent  exertion  whatsoever.  The 
Arts  five  worked  very  hard  to  stem  the  tide  of  defeat 
which  seemed  to  come  so  easily  from  the  hands  of 
the  C.  E.  men.  But  it  was  in  vain,  for  the  C.  E. 
aggregation  played  smoother  and'  more  consistent 
basketball  than  their  opponents.  At  the  time  of  go- 
ing to  press  the  C.  E.  team  and  the  Ag  team  are  the 
only  remaining  quintets  in  the  intercollege  league 
who  have  been  undefeated.  C.  E.  heads  the  league 
with  three  games  won  and  none  lost  while  Ag  is 
second  with  two  games  won  and  none  lost.  Arts 
and  Vets  have  each  lost  one  out  of  their  three  games 
played.  Law  lost  two  out  of  three  while  Chem.,  M. 
E.  and  Architecture  have  lost  every  game  played 
thus  far.  Judging  from  these  figures,  then,  we  re- 
peat that  the  outlook  for  C.  E.  Basketball  is  very 
encouraging. 
A  great  deal  of  credit  due  for  the  success  of  C.  E. 


in  basketball  must  not  only  go  to  the  team  and  its 
Manager  but  also  to  Prof.  Conwell  who  is  faculty 
director  of  college  athletics.  It  was  mainly  through 
the  efforts  of  Prof.  Conwell  that  the  C.  E.  team 
was  able  to  secure  the  use  of  the  gjTU  at  a  time  when 
there  is  nobody  around  to  molest  the  squad  while 
it  is  practising.  Prof.  Conwell  is  also  present  at 
each  practise  and  at  each  game  and  follows  the 
playing  of  his  men  very  closely.  The  actual  train- 
ing of  the  men  on  the  squad,  however,  is  in  the 
hands  of  F.  0.  Sc^reiner,  '22,  and  R.  Becker,  '22, 
both  of  whom  were  on  last  year's  C.  E.  team  and 
who  are  now  on  the  Varsity  ba.sketball  squad  and 
both  of  whom  still  play  on  our  C.  E.  team.  Besides 
Schreiner  and  Becker  our  present  C.  E.  team  con 
sists  of  W.  M.  Allen,  '23,  a  member  of  the  Varsity 
squad,  T.  Telfer,  '23,  a  member  of  last  years  fresh- 
man team  and  C.  J.  Schmauss,  '23,  who  distinguished 
himself  on  his  prep  school  team.  This  formidable 
aggregation  bids  fair  to  win  the  intercollege  troph} 
in  basketball  and  give  to  Dean  Haskell  the  honor 
of  hanging  another  pennatit  in  our  tr()]iliv  room  iti 
the  college  library. 


M.  E.  and  C.  £. 

Colleges 

Combine. 


The  consolidation  of  Sibley  Col- 
lege and  the  College  of  Civil  En- 
gineering was  officially  authoi- 
ized  by  the  Board  of  Trustees  a: 
its  meeting  on  January  8,  to  tak 
effect  with  the  beginning  of  the  second  semestei-. 
February  11. 

Prof.  D.  S.  Kimball  will  be  dean  of  the  new  col- 
lege, which  will  be  subdivided  into  the  Sibley  School 
of  Mechanical  Engineering,  the  School  of  Civil  En- 
gineering, and  the  School  of  Electrical  Engineering. 
Directors  have  been  appoined  to  take  charge  of  the 
three  schools.  Prof.  Herman  Diedericks.  '97,  Prof. 
P.  A.  Barnes,  '97,  and  Prof.  A.  M.  Gray,  respective- 


78 


THE   CORNELL  CIVIL   ENGINEER 


79 


]y.     TJu'se  officers  will  assist  Dean  Kimball  in  the 
administration  of  tiieir  branches  of  the  college. 

Dean  A.  W.  Smith,  '78,  of  the  Sibley  College  and 
Dean  E.  E.  Haskell,  79,  of  the  College  of  Civil  En- 
gineering have  been  granted  sabbatic  leaves  of  ab 
sence  for  the  second  term  of  this  year,  at  the  end  of 
which  both  will  retire. 


Cornell  may  well  be  proud  of 
The  Cross-Country  the  showing  made  by  its  cross- 
Team's  Trip  country  team  in  England 
to  England.  against  the  Cambridge-Oxford 
team.  The  Cornell  team  was 
running  in  a  new  climate,  over  an  unfamiliar  course, 
and  but  a  week  after  thej'  had  made  a  hard  ocean 
voyage,  and  yet  they  performed  excellently,  being 
defeated  by  a  picked  team  from  two  universities  by 
a  score  of  only  29  to  26. 

The  crosscountry  team  has  been  practising  all  the 
Fall  with  this  English  meet  in  mind.  Coach  Moak- 
ley  laid  out  a  steeplechase  as  nearly  as  possible  like 
Rochampton  course  in  England. 

The  men  who  made  the  trip  are  Captain  J.  L. 
Dickinson,  '21,  N.  P.  Brown,  '21,  T.  C.  McDermott, 
'21,  R.  E.  Brown,  '22,  C.  C.  Carter, '22,  H.  V.  Bonsai, 
'23,  and  M.  E.  Richmond,  '23.  Coach  Moakley,  J. 
P.  McGovern,  '00,  and  Manager  C.  C.  Bailey  ac- 
companied the  team. 

On  the  evening  of  December  11  the  team,  together 
with  the  rest  of  the  cross-country  squad,  Avere  the 
guests  of  honor  at  a  concert  by  the  Musical  Clubs  in 
Bailey  Hall.  On  the  evening  of  December  13  the 
team  was  entertained  at  a  banquet  at  the  Cornel! 
Club  in  New  York  City  and  later  saw  the  show  at 
the  Hippodrome  as  the  guests  of  the  management. 
On  the  next  morning,  the  team  sailed  on  the  Aqui- 
tania  and  arrived  in  England  on  December  21. 

During  the  time  before  the  race  on  December  30, 
the  men  were  kept  hard  at  work,  practising  run- 
ning over  the  seven  and  one-half  mile  course  of  the 
Tliames  Hare  and  Hounds  Club  at  Rochampton, 
England.  The  course  includes  three  severe  water 
jumps,  a  long  stretch  of  plowed  field,  and  numerous 
hills. 

On  the  day  of  the  race  a  large  crowd  turned  out 
to  the  event.  The  spectators  showed  great  sports- 
manship during  the  entire  race  and  cheered  the 
American  runners  as  much  as  the  English.  At  the 
beginning  of  the  race,  Mclnnes  of  Oxford  took  the 
lead  and  was  never  headed,  although  Carter  fol- 
lowed him  closely  and  finished  second.  During  the 
entire  race,  McDermott  and  W.  A.  Montague  of 
Oxford  struggled  for  third  place,  McDermott  final- 
ly winning  out,  notwithstanding  the  fact  that  Mon- 
tague is  the  holder  of  the  record  of  the  course  and 
one  of  the  strongest  runners  in  England.  The  other 
men  who  counted  in  the  scoring,  in  the  order  that 
they  finished  were,  W.  T.  Marsh  of  Cambridge,  N. 


P.  Browji,  W.  R.  Seagrave  of  Cambridge,  R.  E. 
Brown,  W.  H.  Grave  of  Oxford,  and  H.  V.  Bonsai. 
The  English  were  amazed  at  the  showing  of  the  Cor- 
nell team  since  the  English  team  was  considered  the 
best  one  they  have  had  for  twenty  years,  and  since 
the  Americans  were  running  on  unfamiliar  ground 
while  the  English  were  at  home. 

The  team  sailed  for  home  on  January  1  and  re- 
turned to  Ithaca  in  the  latter  part  of  the  first  week 
after  the  Christmas  vacation. 


During  the  Christmas  vacation 
The  Christmas  the  basketball  team  made  a  trip, 
Trip  of  the  meeting  Ohio  State  at  Columbus, 

Basketball  Team.  Yale  and  the  University  of  Pitts- 
burgh at  Pitt.sburgh,  and  the 
University  of  Buffalo  at  Buffalo.  Although  the 
team  lost  to  both  Ohio  State  and  Buffalo  by  the 
narrow  margin  of  one  point,  it  redeemed  itself  by 
the  manner  in  which  it  downed  the  two  more  for- 
midable teams. 

The  first  game  was  on  December  31,  with  the  Ohio 
State  team  which  defeated  the  Cornell  team  by  a 
score  of  23  to  22.  The  score  at  the  end  of  the  first 
half  was  15  to  14  and  the  Cornell  team  was  unable 
to  overcome  this  slight  advantage  in  the  second  half. 

On  New  Year's  Day  the  Varsity  met  Yale  and 
outplayed  them  at  every  stage  of  the  game,  rolling 
up  a  score  of  26  to  17.  The  score  at  the  end  of  the 
first  half  was  11  to  8  in  favor  of  the  Blue  and  "White 
team  but  in  the  second  half  the  Varsity  played  an 
entirely  different  style  of  basketball  and  the  New- 
Haven  guards  were  unable  to  break  up  the  accurate 
passing  and  shooting  of  the  Cornell  team.  The 
scoring  of  Sidman  from  the  foul  line,  who  scored 
nine  gouls  out  of  thirteen  tries,  and  the  consistent 
playing  of  Captain  Molinet  were  largely  responsible 
for  the  Cornell  victory. 

On  January  3  the  Varsity  completely  overwhelmed 
the  hard  fighting  Pitt  aggregation,  taking  a  34  to 
23  victory.  The  covering  of  Sidman  was  one  of  the 
features  of  the  contest,  the  little  guard  holding  the 
much  heralded  Jordan,  Pitt's  star  forward,  to  two 
baskets.  Sidman  also  did  excellent  work  in  shoot- 
ing, both  from  the  foul  line  and  from  the  floor, 
scoring  20  of  the  34  points  rolled  up  by  the  Varsity. 
The  game  was  nip-and-tuck  during  the  whole  of  the 
first  half  and  at  the  end  of  the  period  the  score  was 
14  to  13  in  favor  of  Cornell.  During  the  second  half 
however,  the  Red  and  White  team  was  never 
bothered. 

In  the  game  with  Buffalo  on  January  4,  Cornell 
was  defeated  by  a  score  of  23  to  22.  The  foul 
shooting  of  Cohen,  one  of  the  Buffalo  forwards,  was 
largely  responsible  for  the  defeat  of  the  Cornell 
team.  The  Cornell  team  worked  well  and  faithfully, 
but  the  strain  of  the  trip  had  its  effect  and  they  were 
unable  to  overtake  the  Buffalo  team. 
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Beginning  what  promises  to  be  a 
Princeton-21  very  successful  season  and  perhaps 
Cornell-24  the  means  of  conveying  another 
championship  to  Cornell,  the  varsity 
basketball  team  defeated  the  team  from  Old  Nassau 
here  on  Dec.  20,  to  the  tune  of  24-21. 

Princeton  arrived  in  Ithaca  with  a  record  of 
three  victories  in  as  many  attempts.  She  was  con- 
sidered a  powerful  aggregation  and  one  whose  out- 
look was  very  bright.  At  an  early  hour,  the  stands 
encircling  the  court  were  filled  to  capacity,  neces- 
sitating the  hurried  erection  of  several  hundred 
additional  seats. 

Princeton  started  the  game  in  a  whirlwind  fash- 
ion, scoring  three  field  goals  and  a  basket  resulting 
from  a  Cornell  foul.  It  was  at  this  moment  that 
Cornell  pulled  itself  together.  From  then  on  until 
the  final  whistle  blew,  it  was  a  very  well  fought  and 
closely  contested  game,  neither  side  being  able  to 
gain  an  advantage  of  more  than  three  or  four  points. 

Remarkable  team  play  on  the  part  of  the  Cornell 
five  was  responsible  for  their  triumph.  Coach  H. 
Ortner,  '19,  is  to  be  congratulated  in  putting  forth 
a  team  of  such  power  so  early  in  the  season. 


John  J.  Carney  of  Boston  was  ap- 
A  New  Base-  pointed  Varsity  Baseball  Coach  by 
ball  Coach.         the  Baseball  Committee  of  the  Major 

Sports  Council  on  Thursday,  De- 
cember 2.  Carney  comes  to  Cornell  with  a  high 
record  as  coach,  manager  and  player.  Mr.  Carney 
played  on  big  league  teams  for  five  years.  He  has 
been  coaching  baseball  for  the  past  twenty  years, 
turning  out  winning  teams  for  Phillips-Exeter  Aca- 
demy for  the  past  ten.  He  also  turned  out  men  at 
Exeter  who,  when  they  went  to  college,  invariably 
pulled  down  positions  on  the  baseball  team.  For 
the  past  five  years  Yale  baseball  captains  have  been 
former  Exeter  players  coached  by  Carney.  John  J. 
Carney  is  a  man  of  high  moral  character,  of  strong 
personality,  and  of  proven  ability  as  a  coach,  and, 
while  we  do  not  expect  him  to  produce  a  champion- 
ship team  next  year,  we  do  expect  to  witness  a  re- 
markable improvement  over  last  year  and  we  have 
faith  in  the  results  which  the  "Carney  System"  will 
produce  in  a  very  few  years. 

Coach  Carney  wil  Itake  up  his  residence  in  Ith- 
aca in  Februarj-  and  will  issue  a  call  for  candidates 
soon  after  the  opening  of  the  second  term.  Pre- 
liminary practice  work  will  start  at  that  time  in 
the  cage.  . 


The  subject  of  the  debate  was  "Resolved:  That 
the  courts  should  not  interfere  by  judicial  decision 
with  the  right  of  parties  to  an  industrial  dispute  to 
employ  any  means  that  are  not  illegal  for  an  in- 
dividual." The  ('ornell  team,  supporting  the  af- 
firmative, easily  downed  the  arguments  of  their 
opponents  and  put  forth  arguments  of  their  own 
which  could  not  be  side-tracked. 

According  to  the  Amherst-Cornell  debating 
agreement,  "The  award  was  made  on  the  basis  of 
arguments,  as  presented,  and  not  upon  the  merits 
of  the  question." 


Defeating  Amherst  by  an  unanimous  vote, 
Cornell-  the  Cornell  Debating  team  scored  it's  sec- 
Amherst  ond  consecutive  victory  in  as  many  de 
Debate.  bates.  Having  overwhelmingly  defeated 
Dartmouth  two  weeks  ago,  the  varsity  is 
well  on  it's  way  to  a  successful  season. 


The  non-fraternity  men  of  Cor- 
Organization  of  nell  organized  themselves  into  a 
Independents.  body  known  at  the  Cornell  Inde- 
pendent Association  at  a  meeting 
lu'ld  in  Bailey  Hall  on  the  evening  of  December  7, 
]920.  Professor  Bristow  Adams  acted  as  tempo- 
rary chairman  at  the  meeting,  and  he  introduced 
Acting  President  Smith  who  opened  the  discussion 
with  a  short  talk.  A  tentative  constitution  was 
then  adopted  providing  for  the  offices  of  president, 
vice-president,  secretary  and  treasurer,  and  in  ad- 
dition five  men,  who,  with  the  officers  will  constitute 
the  executive  committee.  The  officers  will  be  elected 
in  the  early  fall  and  will  hold  office  for  one  year. 
The  organization  wall  hold  two  regular  meetings 
each  term  to  be  called  at  a  time  selected  bj-  the 
executive  committee.-  The  following  men  were 
elected  officers  of  the  Cornell  Independent  Organi- 
zation: F.  K.  Beutel,  '21,  president,  R.  E.  Brown, 
'22,  vice-president,  J.  S.  Hays,  '22,  secretary,  and 
E.  L.  Rich,  '21,  treasurer.  The  members  of  the 
executive  committee  are:  A.  G.  Asheroft,  21,  J.  II. 
Burke,  '21,  N.  R.  Pirnie,  '21,  R.  H.  Smith.  '21  and 
P.  O'Keefe,  '22. 

The  purpose  of  the  newly  formed  organization, 
as  stated  in  the  constitution,  is  "to  promote  the  best 
interests  of  Cornell  through  the  expression  and  exe- 
cution of  the  opinion  of  the  independent  men."  nl 
his  speech,  Acting-President  Smith  expressed  sur- 
prise at  the  fact  that  the  Independents  had  not  or- 
ganized a  long  time  ago.  He  also  stated  that  "if 
this  organization  is  worked  out  carefully  and  ef- 
fectively a  new  day  for  the  men  of  Cornell,  a  strong- 
er day  for  Cornell,  will  dawn,  and  a  greater  oppor- 
tunity will  be  offered  to  those  men  who  have  come 
here  to  educate  themselves."  Two  things,  import- 
ant in  the  life  of  Cornell,  may  result  from  the  forma- 
tion of  the  Cornell  Independent  Association  provided 
the  organization  does  not  go  quickly  astray  by 
setting  themselves  against  fraternities,  existing  or- 
ganizations and  existing  policies.  The  first  result 
which  the  Independent  Organization  may  achieve 
is  more  satisfactory  representation  on  the  Student 
Council,  and  the  second  is  a  formation  of  a  Cornell 
(Continued  on  page  84) 
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7it.  Frank  W.  Skinner.  Editor  of  "Publie 
Works"  and  Consulting  engineer  is  now  living  at 
74  Central  Ave.,  Tompkinsville,  N.  Y. 

'89.  Anson  Marston,  -who  is  Dean  of  the  Engi- 
neering School  of  the  Iowa  State  College,  has  been 
appointed  chairman  of  an  advisory  board  on  high- 
way research  wliich  will  work  thru  the  National  Re- 
search Council.  The  work  of  the  board,  which  will 
begin  soon,  will  consist  of  a  thorough  investigation 
of  all  highway  problems.  It  is  expected  that  this 
careful  research  by  experts  will  lead  to  a  more 
advantageous  expenditure  of  the  annual  appropria- 
tion for  highways,  which  amounts  to  nearly  one  mil- 
lion dollars.  The  result  of  the  board's  activities 
will  be  made  available  to  highway  builders  through- 
out the  country. 

'96.  Joseph  C.  Hilton  is  Superintendent  with 
the  Foundation  Co.,  120  Liberty  St.,  New  York  City. 
His  home  address  is  187  North  Eighteenth  St.,  East 
Orange,  N.  J. 

'01.  Ralph  F.  Proctor  is  chief  engineer  of  the 
^laryland  Casualty  Company  of  Baltimore.  His 
home  address  is  143  West  Tamale  St.,  Baltimore, 
Maryland. 

'05.  Lef  Winship,  formerly  Assistant  Chief  En- 
gineer for  the  Missouri,  Pacific  Railroad  with  head- 
(luarters  at  St.  Louis,  Mo.,  has  been  appointed  Di- 
vision Engineer  with  headquarters  at  Nevada,  Mo. 
He  may  be  addressed  there  in  care  of  the  road. 

'06.  Joel  D.  Justin  is  Chief  Engineer  in  the  De- 
partment of  Hydro-electric  Plants  for  the  Ludlow 
Engineers  of  Winston-Salem,  N.  C. 

'07.  Mr.  and  Mrs.  Fred  H.  Ferguson  have  an- 
nounced the  marriage  of  their  daughter,  Lueretia 
Hinkley  Ferguson,  A.  B.  '19,  to  George  H.  Rekate, 
on  October  1,  at  Buffalo,  N.  Y.  Mr.  and  Mrs.  Rekate 
are  now  living  at  137  Erie  Street,  Lancaster,  N.  Y. 

'08.  New  Year  Greetings  have  been  received 
from  Juan  E.  Aguilar,  who  is  City  Engineer  and  a 
member  of  the  firm  of  Chalons  and  Aguilar,  Engi- 
neers and  Contractors,  of  Santiago,  Cuba. 

'08.  Alvin  Leroy  Gilmore  is  now  President  of 
the  Binghamton  Engineering  Company.  His  ad- 
dress is  185  Washington  Street,  Binghamton,  N.  Y. 

'08.  M.  C.  E.  '09.  The  offices  of  the  Smallman- 
Brice  Construction  Company,  of  which  Ralph  A. 
Smallman  is  Vice-President  and  Treasurer,  are  now 
located  in  their  own  building  at  1109-15  Avenue  E, 
Birmingham,  Ala. 

'09.  Mr.  and  Mrs.  Fay  H.  Battey,  50  Inwood 
Place,  Buffalo,  N.  Y.,  announce  the  birth  of  a  son, 
John  Klein,  on  October  20. 

'09.  Clinton  B.  Stewart,  Consulting  Hydraulic 
engineer,  is  now  residing  at  2321  Rowley  Ave., 
Madison,  Wis. 


'09.  Isidore  Walzer  has  been  elected  an  Associ- 
ate Member  of  the  American  Society  of  Civil  Engi- 
neers. He  is  County  Assistant  Engineer  for  the  New 
York  State  Highway  Commission  at  Mineola,  Long 
Island. 

'10.  Edward  V.  Baron,  who  is  Chief  Engineer 
of  the  Priest  Rapids  Irrigation  District  in  Washing- 
ton, has  been  transferred  from  A.ssociate  Member 
to  Member  of  the  American  Society  of  Civil  Engi- 
neers. 

'10.  George  H.  Canfield  is  Hydraulic  Engineer 
with  the  U.  S.  Geological  Survey  at  Juneau,  Alaska, 
where  he  may  be  addressed. 

'10.  Clement  E.  Chase  was  appointed  principal 
assistant  engineer  on  the  technical  staff  for  the 
study  of  the  site  type  and  estimated  cost  of  construc- 
tion of  the  proposed  bridge  across  the  Delaware 
River  from  Philadelphia  to  Camden.  His  appoint- 
ment was  approved  by  the  Interstate  Bridge  Com- 
mission on  November  19.  Mr.  Chase  has  been  with 
R.  Modjeski  for  the  past  ten  y?ars  and  is  now  in 
charge  of  Mr.  Modjeski 's  New  York  Office.  He  may 
be  addressed  at  101  Park  Avenue. 

'10.  Cliarles  W.  Fitch  is  in  charge  of  the  engi- 
ne(M'ing  and  develo]iment  of  Lyon  Park,  Va.  This 
is  a  suburb  of  Washington,  and  is  on  the  highest 
point  in  the  section  overlooking  Fort  Myer  to  the 
North.  It  is  but  twenty  minutes  ride  from  the 
center  of  the  business  section  via  Washington-Old 
Virginia  Railway. 

'10.  Herbert  D.  Kneeland  of  230  Breading  Ave- 
nue, Ben  Avon,  Pittsburgh,  Pa.,  reports  the  birth  of 
a  daughter,  Evelyn  Marie,  May  13.  Mr.  Kneeland 
is  Production  Manager  of  the  United  Engineering 
and  Foundry  Company  of  Pittsburgh. 

'10.  Lionel  M.  Levine  has  opened  an  office  at  29 
Broadway,  New  York  City,  for  engineering  prac- 
tice, especially  as  applied  to  construction  and  me- 
chanical equipment  of  refrigerating  plants,  packing 
plants,  and  tanneries.  He  lives  at  530  Manhattan 
Avenue. 

'10.  Fredric  Vieweg  is  assistant  general  mana- 
ger, in  charge  of  production  with  the  American 
Trona  Corporation.  The  plant  is  located  on  Searles 
Lake  in  the  Mojave  Desert  in  California,  and  the 
products  are  muriate  of  potash  and  borax,  which 
are  extracted  from  a  natural  brine  bj'  steam  evapo- 
■  ration  and  subse(iuent  crystallization.  Vieweg  says 
that  "American  made  potash  on  a  commercial  scale 
is  an  accomplished  fact,  and  analyzes  ten  per  cent 
higher  than  that  produced  by  our  late  enemy  in 
liis  palmiest  days." 

'11.  Nathan  R.  Finkelstein  has  recently  been 
elected  secretary  and  treasurer  of  Sam  Finkelstein 
&    Company,   Inc.,    801-807   Broadway,    New   York 
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City.    His  home  address  is  157  West  Seventy-ninth 
Street. 

'11.  Howard  S.  Warner  is  with  the  Martin  Engi- 
neering Corporation,  engineers  and  contractors, 
■with  offices  in  the  GInek  Building,  Niagara  Palls,  N. 
Y. 

'12.  Thomas  W.  Blinn  is  still  with  the  Detroit 
Edison  Company,  but  he  has  changed  his  home  ad- 
dress to  749  Crawford  Avenue,  Detroit,  Mich. 

'12.  Edmund  Lynch  is  a  Sanitary  Engineer  for 
the  American  Sheet  &  Tin  Plate  Co.,  1410  Frick 
Building,  Pittsburgh,  Pa.  His  home  address  is  39 
South  Emily  Street,  Crafton,  Pa. 

'12.  Charles  R.  Meissner  is  now  experimental 
engineer  with  the  H.  Koppers  Company,  of  Pitts- 
burgh, Pa.    He  lives  at  306  Kenmount  Avenue. 

'12.  Alfred  K.  Starkweather,  who  is  an  engineer 
with  the  New  York  Telephone  Company,  is  living 
at  8  Hawthorne  Avenue,  Clifton,  N.  J. 

'13.  Charles  P.  Bauer,  Assistant  Engineer  with 
the  Mason  &  Hanger  Company,  Gettysburg,  Pa.,  has 
been  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers. 

'13.  E.  R.  Davis,  formerly  Assistant  City  Engi- 
neer of  Newport  News,  Ya.,  has  been  promoted  to 
the  position  of  Chief  Engineer.  He  may  be  ad- 
dressed at  his  office  in  the  City  Hall. 

'13.  Clinton  S.  Hunt  has  returned  from  an  eight 
months  stay  in  Bolivia,  where  he  was  making  an 
investigation  of  water  power  in  and  around  La  Pa?, 
for  the  Electric  Bond  and  Share  Company,  of  71 
Broadway,  New  York  City. 

'13.  Paul  J.  Maxon  is  an  engineer  with  the  Na- 
tional City  Company  of  New  York.  He  is  in  charge 
of  construction  and  alteration  work,  and  at  present 
is  directing  the  renovation  of  the  old  Hotel  Man- 
hattan into  an  office  building.  His  home  is  at  50 
Palisade  Aevnue,  Bogota,  N.  J. 

'13.  Roger  W.  Parkhurst  gives  his  present  ad- 
dress as  care  of  Barber  Asphalt  Paving  Co.,  1605 
Woolworth  Building,  New  York  City. 

'14.  Herbert  B.  Pope  is  with  the  Turner  Con- 
struction Company,  at  Pierce,  Fla. 

'14.  Adrian  K.  Webster  is  improving  a  section 
of  land  in  Texas  which  he  has  owned  for  a  number 
of  years.  He  has  harvested  two  crops  from  one  hun- 
dred and  fifty  acres,  and  now  has  two  hundred  and 
twenty-five  acres  in  cultivation.  He  is  raising  cattle 
and  hogs,  and  expects  to  add  sheep  this  winter.  He 
says  he  likes  the  change  from  engineering,  and  that 
he  would  be  glad  to  have. any  Cornellian  visit  him  at 
any  time  while  pa.ssing  through  the  "Panhandle  of 
Texas."    His  mail  address  is  Box  3,  Vega,  Texas. 

'14,  M.  C.  E.  '15.  Charles  S.  Whitney  is  noAv  with 
Hool  and  Johnson  in  the  Colby  &  Abbot  Building, 
Milwaukee,  Wisconsin. 

'15.  Fernando  de  la  Cautera,  who  Avas  formerly 
a  professor  in  the  University  of  Philippines,  is  now 


with  the  Manila  EIngineering  Comi)any,  Manila,  P.  I. 
ex  '15.     Howard  S.  Rappleye  of  Ithaca  is  a  compu- 
ter with  the  United  States  Coast  and  Geodetic  Sur- 
vey at  Manila,  P.  I. 

'16.  A  daughter,  Mary  Melissa,  was  born  on 
December  15,  1920,  at  Hampden,  Va.,  to  Captain  and 
Mrs.  Gerald  E.  Brower. 

'16.  Mr.  and  Mrs.  W.  H.  Jackson  announce  the 
marriage  of  their  daughter,  Ruth  Elizabeth,  to 
Wayne  MacVeagh  on  October  13  at  Blairsville,  Pa. 
Mr.  and  Mrs.  MacVeagh  are  making  their  home  in 
Sharon,  Pa.  Their  mail  address  is  P.  0.  Box  726, 
Sharpsville,  Pa.  Mr.  MacVeagh  is  in  the  Engineer- 
ing Department  of  the  Valley  Mould  and  Iron  Cor- 
poration at  Sharpsville. 

'16.  John  R.  McCarty  has  been  transferred  to 
the  Philadelphia  office  of  the  Crow-Levick  Company, 
111  North  Broad  Street.  He  was  formerly  in  the 
Wilkes-Barre  office. 

'17.  JameS  A.  Anderson  has  been  elected  an  As- 
sociate Member  of  the  American  Society  of  Civil 
Engineers.  He  is  a  professor  of  Civil  Engineering 
at  the  Virginia  Military  Institute. 

'17.  A  son,  Henry  Huntington  Batjer,  jr.,  was 
born  on  June  8  to  Mr.  and  ^Irs.  Henry  H.  Batjer, 
546  Hickory  Street,  Abilene,  Texas.  Mr.  Batjer  is 
Assistant  City  Engineer  of  Abilene. 

'17.  Gabriel  E.  Lund  is  Field  Engineer  on  the 
construction  of  sugar  mills  for  the  West  India 
Sugar  Finance  Corporation  at  Cayo  Mambi,  Cuba. 

'17.  Donald  A.  Mackenzie  is  a  computer  in  the 
engineering  department  of  the  Aluminum  Company 
of  America,  Maryville,  Tenn.  His  mail  address  is 
P.  O.  Box  452,  Maryville. 

'17.  George  Miller,  Engineer  in  the  Highway 
Dept.  of  the  Baldwin  Locomotive  Works,  has  moved 
to  54  Black  Rock  Ave.,  Bridgeport,  Conn. 

'17.  W.  LeRoy  Saunders  is  district  engineer  with 
the  Concrete  Steel  Company  of  New  York,  with 
headquarters  in  Washington,  D.  C. ;  he  lives  at  1501 
Park  Road. 

'19.  Mrs.  Guy  W.  Shoemaker,  of  Elmira,  N.  Y., 
has  announced  the  engagement  of  her  daughter, 
Gladys  Drake  Pence,  to  George  E.  Knowlton,  jr., 
of  New  York. 

'19.  Homer  R.  Seely  is  Resident  Engineer  for 
the  Bethlehem  Steel  Bridge  Corporation  on  the  con- 
struction of  a  dirigible  hangar  for  the  I'^nited  States 
Navy  at  Cape  May,  N.  J. 

'19,  M.  C.  E.  '20.  Chilton  A.  Wright  is  a  topog- 
raphic surveyor  with  the  New  York  Water  Power 
Investigation  at  84  Pine  Street,  New  York  City. 
His  address  is  22  Kress  Park,  New  Rochelle,  N.  Y. 

'20.  Thomas  F.  Cochran  was  married  on  the 
second  of  December  to  Miss  Mary  Crozier  at  Hunt- 
ington, Long  Island,  N.  Y.  Mr.  and  Mrs.  Cochran 
are  at  home  at  257  Renshaw  Avenue,  East  Orange. 
N.J. 
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Aicliibaia   Byrou  Liieder,  C.   E.   1889,   M.   A.   Soc.   C.   E. 
Died  at  Morristowii  N.  J.,  on  August  21,  1920 

Archibald  Byron  Liieder  was  born  at  Nanticoko, 
P;i.,  on  Augnst  26,  1876.  He  entered  Cornell  Uni- 
versity in  the  Fall  of  1895  and  graduated  from  the 
College  of  Civil  Engineering  in  1899,  at  \v4iich  time 
he  started  as  timekeeper  upon  construction  work 
with  the  Berlin  Iron  Bridge  Company  of  East  Ber- 
lin, Conn.  After  serving  for  a  time  as  foreman  of 
'  erection  with  this  Company,  he  was  sent  in  the 
Spring  of  1901  by  the  American  Bridge  Company 
as  agent  and  assistant  engineer  on  the  construction 
of  twenty-eight  viaducts  and  bridges  on  the  Uganda 
Railway  in  British  East  Africa,  Port  of  Killandini. 
This  interesting  construction  work  was  carried  out 
under  unusual  difficult  conditions.  The  railway  was 
constructed  through  an  uncivilized  section  of  East 
Africa,  and  most  of  the  work  was  done  with  native 
laborers  Avho  had  had  no  experience  in  steel  con- 
struction work. 

Upon  the  completion  of  this  work,  he  returned  to 
America  in  the  Spring  of  1903  and  was  employed  by 
the  American  Bridge  Company  as  assistant  engineer 
upon  the  construction  of  a  number  of  bridges  for 
1lu^  Wabash  Pittsburgh  Terminal  Railroad,  between 
Mingo  Junction,  Ohio,  and  Pittsburgh.  From  the 
Fall  of  1904  to  February,  1909,  he  was  assistant  en- 
gineer with  the  same  Company  in  charge  of  the  erec- 
tion of  steel  work  in  the  New  York  district.  Some 
of  the  work  included  Rolling  Lift  Bridge,  Vernon 
Avenue,  Brooklyn;  Belmont  Race  Track  Grand 
stand,  Belmont  Park,  L.  I.;  Waverly  (N.  J.)  Ware- 
liousc  for  Carnegie  Steel  Company;  Hacke'nsack 
River  Drawbridge  for  the  Erie  Railroad;  replacing 
2-span  bridge  over  Central  Railroad  yards  at  Jer- 
sey City,  N.  J.,  for  the  Lehigh  Valley  Railroad,  and 
Ferry  House  at  the  foot  of  West  23rd  Street  for  the 
Delaware,  Lackawanna  and  Western  Railroad. 

In  February,  1909,  Mr.  Lueder  joined  the  Merrill, 
Ruckgaber  Company  and  continued  with  this  com- 
j)an}-  until  December,  1912.  The  work  constructed 
under  his  supervision  during  this  period  included 
steel  and  concrete  highway  bridges  and  concrete 
sewer  on  Broad  Street,  Stapleton,  S.  I. ;  some  diffi- 
cult sewer  cnstruction  on  Malta  Street,  Canarsie, 
Brooklyn;  and  the  construction  of  Evitts  Creek 
Reservoir,  and  Dam  at  Cumberland,  Md. ;  which  in 
eluded  nine  miles  of  wood  stave  pipe. 

In  December,  1912,  Mr.  Lueder  was  superin- 
tendent for  the  Arthur  McMuUen,  Snare  &  Triest 
(  ompany  for  the  construction  of  the  125th  Street 
Section  of  the  Lexington  Avenue  Subway,  and, 
after  this  work  was  well  under  way,  he  was  sent  by 
'  Snare  &  Triest  Company  to  Conquimbo,  Chile,  in 
charge  of  the  construction  of  ore  docks  for  the  Beth- 
lehem Steel  Company. 

Returning  from  Chile  during  the  Spring  of  1915, 


he  was  first  employed  by  the  Jarrett  Chambers  Com- 
pany, and  later  by  the  Phoenix  Construction  Com- 
pan.v,  upon  construction  work  at  the  Power  Plant, 
Omaha,  Neb. 

Mr.  Lueder  was  connected  with  the  Electric  Bond 
&  Share  Company  as  manager  of  construction  work 
from  the  Summer  of  1916  until  early  in  1919;  among 
jobs  of  which  he  had  charge  during  this  time  were 
the  following: 

Installation  of  15,000  kw  steam  turbines  at 
Omaha,  Nebraska,  with  the  construction  of  con- 
densing water  intake  of  about  100,000  kw  ca- 
pacity on  the  Missouri  River,  involving  deep 
cofferdamming. 

Installation  of  10,000  kw  steam  turbogenerator 
at  Wichita,  Kansas,  with  condensing  equipment, 
boilers,  spray  pond,  etc. 

Installation  of  15,000  kw  steam  turbogenerator 
at  Forth  Worth,  Texas,  with  condensing  equip- 
ment and  boilers  and  with  the  construction  of 
condensing   water   intake    and    tunnel    on   the 
Trinity  River. 
The  year  1919  was  devoted  to  the  develojunent  of 
oil  properties  near  Fort  Worth.  Texas,  Mr.  Lueder 
being  president  of  the  Phoenix  Oil  Company  which 
he  organized  and  nuinaged  until  it  was  necessary  for 
him  to  give  up  his  work  because  of  ill  healtli,  which 
developed  early  in  1920. 

Mr.  Lueder,  in  addition  to  being  very  competent 
in  directing  construction  work,  was  a  genius  in 
overcoming  difficulties,  and  he  possessed  fine  human 
qualities,  which  enabled  him  to  build  up  an  organ- 
ization by  gathering  together  a  loyal  and  efficient 
construction  force. 

"Pop''  Lueder,  as  he  was  known  while  at  Cornell, 
was  a  very  popular  member  of  the  Class  of  1899. 
For  three  years  he  was  one  of  the  mainstays  of  the 
Football  Team.  He  also  scored  many  points  for  the 
Varsity  Track  Team  as  a  Hammer  Thrower.  He 
was  a  member  of  Rod  and  Bob. 

Mr.  Lueder  was  married  in  June,  1903,  at  Morris- 
town,  N.  J.,  to  Mary  Rosevear,  M'ho,  with  one  son, 
Reginald,  survives  him. 


CHARLES  A.  KAIN,  C.  E.  1895 
Died  at  New  York  City  on  August  24,  1920. 

Charles  A.  Kain  died  on  August  24,  1920,  at  New 
York  City,  having  succumbed  to  Hodgkins  disease 
of  the  glands,  an  illness  from  which  he  had  been  suf- 
fering for  two  Aears.  At  the  time  of  his  death,  he 
was  in  his  fifty-first  year. 

Mr.  Kain  received  his  degree  in  Civil  Engineer- 
ing at  Cornell  University  in  1895.  From  that  date 
until  1914,  he  was  emploj'ed  in  various  'capacities 
for  the  American  Bridge  Compan.v.  For  the  past 
few  years  he  has  been  a  structural  engineer  for  the 
Aluminum  Company  of  America,  located  at  Pitts- 
burgh, Pa. 

(Continued  on  page  VII) 


84 


THE  CORNELL  CIVIL  ENGINEER 


COLLEOE  NOTES 

(Continued  from  page  80) 
Union.  Of  tliese  two,  the  more  pressing  is  the  rep 
resentation  on  the  Council,  and  the  c;han<,'e  in  tho 
old  order  of  representatives  -wiU  doubtless  make 
things  lively  next  year.  Plans  are  now  in  progress 
for  a  Junior  Week  Dance,  to  which  all  members  of 
the  University  and  their  guests  will  be  invited. 
This  will  establish  a  new  custom  at  Cornell  and  will 
probably  mean  that  non-fraternity  men  will  take  a 
more  active  part  in  the  mid-year  festivities.  The 
future  activities  of  the  Cornell  Independent  Asso- 
ciation will  be  watched  with  eagerness  by  every 
member  of  the  university  community  and  it  is  hoped 
that  these  activities  will  all  be  for  the  best  interests 
of  Cornell. 


C.  E.  ASSOCIATION  LECTURE 

Several  meetings  have  been  held  this  term  to 
which  all  of  the  students  of  the  newly  formed  Col- 
lege of  Engineering  have  been  invited.  Each  meet- 
ing has  been  under  the  auspices  of  one  of  the  under- 
graduate engineering  societies,  and  the  lecture  given 
on  Friday,  December  17,  was  the  first  to  be  held  un- 
der the  auspices  of  the  Association  of  Civil  Engi- 
neers. 

Mr.  Waiter  L.  Webb,  C.  E.  '84,  M.  C.  E.  '89,  was 
invited  by  Dean  Haskell  to  explain  to  us  the  work 
of  the  Valuation  Section  of  the  Rents,  Requisitions, 
and  Claims  Service  of  the  A.  E.  P.  He  gave  a  very 
interesting,  detailed  description  of  the  way  Uncle 
Sam  paid  for  the  privilege  of  helping  out  our  Eu- 
ropean friends.  Mr.  Webb  was  a  Major  in  the  En- 
gineers Corps  and  was  in  charge  of  the  work  of  the 
Valuation  Section. 

It  is  regretted  that  the  meeting  came  at  a  time, 
just  before  the  Christmas  vacation,  when  so  many 
of  us  were  so  rushed  with  work  and  when  there 
were  so  many  other  attractions.  Had  the  meeting 
been  held  on  a  more  favorable  date  there  would 
have  been  many  more  present  to  appreciate  Mr. 
Webb's  talk. 


In  spite  of  the  fact  that  the  two 
The  1920  Foot-  big  games  of  the  season  resulted 
ball  Season.  in  defeats,  tlie  1920  football  sea- 

son has  been  a  vei-y  successful  one 
here  at  Cornell.  The  Big  Red  Team  won  six  out 
of  its  eight  games  and  rolled  up  a  total  score  of  231 
points  to  their  opponents'  68.  The  improvement 
over  last  year  was  very  much  marked  and  Coach 
Gilmour  Dobie  proved  that  his  system,  which  will 
really  come  into  its  own  next  year,  was  right.  Dur- 
ing the  fall  victories  were  registered  over  St.  Bona- 
venture.  Union,  Colgate,  Rutgers,  and  Columbia. 
The  first  defeat  of  the  Varsity  came  at  the  hands  of 
Dartmouth  by  a  score  of  14  to  3.  The  biggest  sur- 
prise  and   disappointment   of  the  season   came   on 


Tlianksgiviiig  Day  at  Philadelphia,  Penn.,  with 
wiiat  turned  out  to  be  a  rejuvenated  team,  made 
four  touchdowns  and  held  the  Varsity  scoreles- 
The  statistics  of  the  football  season  show  that  Cor- 
nell is  fourth  in  the  number  of  total  points  gained; 
that  Mayer  and  Kaw  took  third  and  fourth  places, 
respectively  in  the  individual  scoring;  that  Carey 
j)]aeed  fifth  in  the  number  of  field  goals  kicked  and 
also  that  he  kicked  one  of  the  three  longest  field 
goals  this  sea.son;  and  that  Mayer  placed  fifth  in 
the  luimber  of  goals  kicked  after  touchdown.  The 
sj)()rting  writers  concede  Cornell  fifteenth  place  on 
their  list  of  best  teams  this  year.  This  is  quite  high 
when  it  is  remembered  that  last  year  we  were  not 
even  considered. 

The  prospects  for  next  year  are  very  bright  in- 
deed, due  to  the  fact  that  we  are  losing  only  four 
or  five  men  from  the  Varsity.  Coach  Dobic  will 
have  a  nucleus  of  about  seven  veterans  around  which 
to  build  a  team  next  fall.  Horrel,  center,  Jewett, 
fullback,  Mayer,  left  halfback,  Pendleton,  guard 
and  Hoff,  quarterback  are  the  only  men  who  will 
be  likely  to  leave.  Coach  Dobie  after  deciding  on 
his  lineup  at  the  start  of  the  season  made  few 
changes  except  in  the  backfield  where  he  tried  out 
numerous  men  before  deciding  definitely  on  any 
four.  The  final  decision  for  the  last  four  games 
came  to  be  Mayer  at  right  half,  Carej'  at  fullback. 
Kaw  at  left  half,  and  Hoff  at  quarterback.  The 
end  positions  were  the  next  most  changed  on  the 
team  with  Munns  and  Finn  playing  more  than  any- 
one else.  Dodge  and  Miner  played  throughout  the 
season  at  right  tackle  and  right  guard  respectively. 
Pendleton  and  Knauss  played  the  left  side  of  the 
line  regulai'ly  but  Goetz  and  Kay  got  into  nearly 
every  game  to  relieve  these  two  regulars.  The  fol- 
lowing men  were  awarded  their  "C"  in  football: 
E.  J.  Hoff,  C.  E.  '21,  T.  D.  Finn,  C.  E.  '22,  S.  B.  Hor- 
rell,  '21,  Clyde  Mayer,  '21,  F.  S.  Pendleton,  '21. 
W.  S.  Dodge,  '22,  W.  P.  Goetz,  '22,  H.  R.  Kay,  '22, 
W.  P.  Knauss,  '22,  H.  G.  Miner,  '22,  J.  E.  Wahl,  '22, 

C.  L.  Brayton,  '23,  W.  D.  P.  Carey,  23,  H.  L.  Eber- 
sole,  '23,  E.  V.  Gouinloek,  '23,  E.  L.  Kaw,  '23  and 

D.  A.  Munns,  '23. 

This  year  the  season  Avas  a  success  but  we  do  not 
hesitate  to  say  that  next  year's  football  season  at 
Conu'll  will  go  down  in  the  history  of  Eastern  foot- 
ball. Contrary  to  rumors  abounding  on  the  Campus. 
Cornell  will  have  a  captain  of  the  football  team  next 
year  in  the  personage  of  W.  S.  Dodge,  '22,  stellar 
tackle  this  year  and  a  member  of  the  varsity  last 
season  wliile  in  his  Sophomore  year.  Dodge  is  t\ 
resident  of  Cleveland,  Ohio,  having  played  football 
there  at  the  University  School  for  several  years 
Cornell's  All- American  quarterback  several  years 
ago.  "Chuck"  Barrett  '16  also  attended  the  same 
institution  in  his  prep  school  days.  Clyde  Mayer 
'21,  was  elected  honorary-  captain  of  the  1920  team 
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Library  Building,  123  N.  Tio^a  Street 

HJ.VAN  VALKENBURG 
Manager 


LANGLEY  FIELD   SEWAGE   SYSTEM 

(Gont.  from  page  75) 

The  operation  of  the  duplex  ejectors  with  alter- 
nating device  is  as  follows:  Ejector  No.  1  is  dis- 
charging and  the  exhaust  end  of  automatic  valve 
is  under  pressure.  Connection  CI  supplies  pressure 
also  to  the  corresponding  end  of  the  alternating 
valve,  forcing  the  piston  over  toward  unit  No.  2, 
opening  No.  2  exhaust  (A2)  and  closing  No.  1  ex- 
haust (Al).  When  Ejector  No.  1  has  completed 
its  discharge,  the  automatic  valve  shifts,  closing 
the  air  supply  to  the  ejector  and  opening  the  ex- 
haust ports  in  the  automatic  valve.  The  air  dis- 
placed by  the  piston  in  the  exhaust  end  of  auto- 
matic valve  No.  1  is  relieved  through  the  pilot 
valve  and  cylinder  relief  connection  (Bl)  to  at- 
mosphere. This  also  connects  No.  1  end  of  alter- 
nating valve  to  atmosphere,  but  the  position  of 
alternator  piston  remains  unchanged  until  Ejector 
No.  2  has  filled  and  begins  to  discharge.  When 
Ejector  No.  2  discharges  the  exhaust  end  of  the 
automatic  valve  is  under  pressure,  which  is  also 
communicated  to  No.  2  end  of  alternating  valve 
through  connection  C2.  The  alternator  piston 
shifts  to  No.  1  position,  closing  No.  2  exhaust  and 
opening  No.  1  exhaust,  permitting  Ejector  No.  1 
to  refill.  By-pass  connections  Dl  and  D2  are  pro- 
vided so  that  the  alternating  valve  can  be  cut  out. 


The    alternating    device    has    proven    very    satis- 
factorj'  in  actual  operatioji. 

Albert  Kahn,  of  Detroit,  Mich.,  was  general 
architect  for  all  of  the  work  at  Langley  Field  and 
The  J.  G.  White  Engineering  Corporation  were  the 
constructors.  The  engineering  design  of  the  sani- 
tary sewers  and  disposal  plant,  as  well  as  storm 
sewers,  subsoil  drainage  system  for  flying  field, 
waterworks  and  fire  protection  system,  and  in- 
dustrial railroad  system  was  carried  out  by  the 
writer  as  designing  engineer  for  The  J.  G.  White 
Engineering  Corporation. 


CHARLES  A.  KAIN 

(Continued  from  page  83) 
He  had  two  operations  last  Spring  at  Pittsburgh, 
but  these  failed  to  improve  his  condition.  Then  he 
went  to  Milwaukee  and  consulted  a  specialist,  who 
pronounced  him  incui'able.  In  hopes  of  relief,  he 
went  to  Mercy  Hospital  in  New  York  City,  where 
he  died. 


SAMSON  SPOT  SASH  CORD 


SAMSON  CORDAGE  WORKS,  BOSTON,  MASS. 
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The  Part  of  Life  Insurance  in  War 

and  Peace 

Amonp:  the  economic  forces  that  have  coiitrihiitcd  to  the  wimiiii!^  of  the  war,  Life  Insurance 
has  an  honored  place.  The  life  companies  have  been  among  the  larpfest  subscribers  to  the  several 
Liberty  Loans;  life  insurance  agents  have  been  among  the  largest  sellers  of  Liberty  Bonds;  life 
insurance  men  have  been  well  represented  in  the  army  and  navy;  the  Government  adopted  the 
life  insurance  plan  as  the  best  protection  for  the  families  of  soldiers  and  sailors.  Life  insurance 
is  better  than  bounties  and  better  than  pensions. 

What  is  good  protection  agair^it  premature  death  in  time  of  war  is  also  good  protection 
against  ]n'ematurc  death  in  time  of  peace.  Premature  death  is  the  destroyer  of  society.  And 
protection  against  that  is  the  mission  of  I'fe  insurance.  Deatli  is  busy  in  peace  as  well  as  in  war. 
Inside  of  two  months  this  company  has  paid  in  death  losses  caused  by  Spanish  Influenza  a  larger 
amount  than  the  total  of  all  its  war  losses  in  four  and  a  half  years. 

It's  always  a  good  time  to  take  a  policy;  there  is  no  good  time  to  drop  one. 

New  York  Life  Insurance  Co. 

DARWIN  P.  KINGSLEY,  President 


For  further  information,  write  to 

DR.  C.  H.  WEBSTER,  Agent 

121  Catherine  Street 

Both  Phones  Ithaca,  N.  Y. 


PRACTICAL  DRAINAGE  OBSERVATIONS 

(Oont.  from  jiage  77) 
and  hauled  to  the  ditch  by  kerosene  tractor  and 
four  trailers,  the  average  haul  being  about  10  miles 
and  each  trip  averaging  about  20  tons.  During  tlu; 
period  of  good  dry  roads,  it  was  possible  to  haul 
as  high  as  30  tons,  while  during  bad  road  condi- 
tions as  low  as  10  tons  were  hauled.  As  the  ground 
about  the  ditch  was  wet  and  soft,  it  became  neces- 
sary to  rehandle  the  tile  at  the  ditch-site  moving 
them  into  the  ditch  line  by  means  of  horses  and 
stone-boats.  The  tile,  sizes  6"  to  18"  inclusive, 
were  delivered  at  the  railroad  station  in  box  cars 
and  hauled  to  the  ditch  by  teams,  so  that  very  little 
re-handling  was  necessary. 

The  cost  of  getting  the  tile  from  the  railroad 
station  to  the  ditch  and  distributed  along  tlie  lines, 
averaged  about  25e  per  ton-mile.  (  Team  and  man 
at  the  rate  of  $5.00  per  day). 

The  camp  buildings  consisted  of  two  houses, 
built  on  old  threshing  machine  trucks,  and  were  8' 
wide  by  18'  long.  They  were  found  to  be  very  con- 
venient in  moving  about  from  place  to  place,  on 
the  ditch,  keeping  centrally  located  Avith  regard  to 
the  location  of  the  crews  at  work. 

The  ditch  was  built  by  a  combination  of  hand 
labor  and  machine  work,  the  total  average  crew 
being  about  9  meu  (average  wage  per  man,  includ- 
ing the  machine  operators  Avas  $5.00  per  day).  The 
20"  to  30"  tile  were  placed  by  a  Dry-Land  Dredge, 


of  the  "Economy"  type  as  manufactured  at  Iowa 
Falls,  la.,  while  the  6"  to  18"  tile  were  placed  by  a 
ditching  machine  of  the  wheel-exeavator  type,  as 
manufactured  by  Pawling  &  Harnischfeger  Com- 
pany, Milwaukee.  In  order  to  speed  the  work  along, 
man}'  of  the  smaller  tile  were  placed  by  hand  labor. 

Some  of  the  marsh  land,  to  be  tiled,  was  under 
water  and  had  to  be  tapped  and  drained  before 
laying  the  tile.  This  caused  a  considerable  delay 
on  some  of  the  lines  and  carried  the  work  later  into 
the  year  than  was  anticipated. 

The  Dry  Land  Dredge  has  the  advantage  of  being 
turned  into  a  back-filling  machine,  by  turning  the 
wheels  at  right  angles  and  moving  the  machine 
along  the  side  of  the  ditch,  with  the  boom  extending 
across  the  trench  to  the  dump.  The  larger  trenches 
Avere  filled  with  this  machine.  The  smaller  trenches 
all  had  to  be  filled  by  team,  with  plow  and  scraper. 

With  an  equipment  out-lay  of  $15,000,  and  a 
working  fund  sufficient  to  care  for  all  repairs,  pay- 
rolls, and  contingencies,  for  three  months  in  ad- 
vance, it  is  possible  to  keep  two  or  three  ditches 
of  this  size  under  construction. 

To  the  engineer  intending  to  specialize  in  drain- 
age work  I  would  suggest  that  he  spend  some  time 
with  a  well  established  firm,  in  the  business,  before 
entering  tlie  field  for  him.self.  It  is  the  writer's 
observation  that  in  drainage  work,  as  well  as  in 
other  lines  of  industry,  more  failures  occur  as  a 
result  of  inexperience  than  from  any  other  cause. 
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EDITORIALS 


With  the  graduation  of  Donald  G.  Cock- 
Elections,  croft  this  Januar.y,  the  CIVIL  ENGI- 
NEER lost  a  very  competent  leader.  We 
all  unite  in  taking  this  opportunity  to  wish  him  as 
great  success  in  the  school  of  Experience  as  he  ha< 
had  at  Cornell.  As  a  result  of  the  election  which 
was  made  necessary  by  his  resignation,  John  J. 
Chavanne,  Jr.,  '21,  of  Woodhaven,  N.  Y.,  will  fill 
the  position  of  Editor-in-chief  instead  of  Alumni 
Editor. 

The  CIVIL  ENGINEER  takes  pleasure  in  an- 
nouncing the  following  elections :  Robert  L.  Schmidt 
of  Brooklyn,  N.  Y.,  Felix  E.  Spurny  of  Long  Island 
Cit}%  N.  Y.,  and  Thomas  B.  Tyldesley  of  Water- 
town,  N.  Y.,  as  membei's  of  the  Sophomore  Editorial 
Board,  and  Benjamin  H.  Palmer,  Jr.,  as  a  member 
of  the   Sophomore   Business  Board. 


Professor 

Fred  Asa  Barnes 

C.  E.  '97. 


On  February  ninth  the  duties  of 
the  Director  of  the  School  of 
Civil  Engineering  of  the  new 
combined  College  of  Engineer- 
ing were  formally  assumed  by 
Professor  Fred  Asa  Barnes,  C.  E.  '97.  Dean  Eugen,-^ 
Elwin  Haskell,  C.  E.  '79,  has  been  granted  a  sabbatic 
leave  for  the  second  term  of  this  year,  at  the  end 
of  which  he  will  retire.  All  our  alumni  and  present 
undergraduates  will  be  sorry  to  learn  of  the  retire- 
ment of  Dean  Haskell.  His  familiar  "Good  Morn- 
ing, boys"  will  be  missed  around  Lincoln  Hall; 
but  even  more  than  that  kindly  expression  of  wel- 
come will  be  missed  the  helping  hand  and  good, 
sound  advice,  which  he  was  ever  willing  to  offer. 

Only  a  small  proportion  of  our  undergraduates 
have  had  the  opportunity  to  become  acquainted  with 
our  new  "bos.s, "  Professor  Barnes.  For  that  rea- 
son a  few  words  about  him  ought  to  be  fitting  and 
proper  at  this  time.  In  our  work  on  the  CIVIL  EN- 
GINEER we  members  of  the  Board  have  come  into 
personal  contact  at  all  times  with  Professor  Barnes, 
who  has  been  our  faculty  advisor  for  the  past  sev- 
eral years.  At  all  times  has  he  been  our  guiding 
star.  No  matter  how  slight  or  serious  the  difficulty 
which  might  be  troubling  us  we  were  always  sure 
to  find  him   ready  and  willing  to  help  us.     Under- 


graduates should  remember  that  they  have  one  real, 
sincere  friend  in  the  College  who  is  taking  an  in- 
terest in  them,  second  only  to  that  of  their  parents. 
Take  advantage  of  every  opportunity  which  affords 
itself  to  make  the  per.sonal  acquaintance  of  Profes- 
sor Barnes,  as  it  is  something  which  cannot  be 
valued  too  highlj'.  The  Trustees  are  to  be  con- 
gratulated on  their  wise  selection  of  Professor  Fred 
Asa  Barnes  as  Director  of  the  School  of  Civil  Engi- 
neering of  the  College  of  Engineering. 


In  connection  with  the  discussions  of 
The  Antioch  the  subjects  of  a  more  liberal  educa- 
Plan.  tion  for  engineers  and  new  methods 

of  teaching  which  have  appeared  in 
recent  issues  of  the  CIVIL  ENGINEER  it  is  inter- 
esting to  note  in  the  January  20  issue  of  our  con- 
temporary, ENGINEERING  NEWS-RECORD,  an 
article  describing  the  new  plan  of  instruction  to  be 
instituted  at  Antioch  College,  Yellow  Springs,  Ohio. 
In  brief,  the  Antioch  idea  is  this:  first,  to  train  men 
and  women  for  administrative  positions  rather  than 
subordinate  employment  even  if  this  be  of  a  skilled 
nature;  and,  second,  to  bring  this  about  by  com- 
bining with  the  usual  theoretical  instruction,  actual 
practice  in  laboratory  work  on  an  enlarged  scale. 
The  direction  and  management  of  campus  indus- 
tries, for  instance,  will  afford  this  practice.  Both 
liberal  arts  and  technical  courses  are  to  be  given, 
and  the  student  taking  the  co-operative  schedule  of 
both  work  and  study  will  normally  require  six  years 
to  complete  the  course,  while  one  taking  the  study 
alone  may  finish  in  four  years. 

The  plan  is  novel  and  has  the  support  of  many 
eminent  engineers  and  scholars  throughout  the 
country.  A  college  is  frequently  likened  to  a  fac- 
tory— a  factory  requiring  four  years  to  turn  out  its 
finished  product  in  the  form  of  what  really  is  a  ma- 
chine-developed student.  Too  often  is  this  the  case ; 
and  especially  in  large  universities  do  the  great  mass 
of  students  graduate  with  nothing  of  the  individual- 
ity and  initiative  which  are  so  necessary  to  success 
in  later  years.  Practice  in  executive  positions  in 
different  campus  industries  will  tend  to  develop  a 
man  along  these  lines  and  give  him  the  power  of 
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([uick  perception  and  sound  judgment.  The  busi- 
ness of  organization  and  management  is  an  art  in 
itself  and  combined  with  the  knowledge  obtained  in 
the  classroom,  spells  success. 

There  are  two  ways  of  reaching  the  top  of  an  or- 
ganization: first,  by  burrowing  up  from  the  bottom, 
and,  second,  by  going  over  the  top,  i.  e.,  starting  as 
the  head  of  a  small  unit  and  gradually  advancing 
from  the  head  of  one  organization  to  the  top  of  a 
larger  one.  The  prime  difference  lies  right  here.  The 
first  method  of  achieving  success  is  a  slow,  life- 
long job  and  comes  as  a  result  of  faithfulness  and 
experience  in  that  particular  line  of  work.  Th(^ 
second  method  is  much  more  agreeable  and  rapid. 
Advancement  in  the  latter  case  comes  as  a  reward 
of  knowledge  plus  ability  plus  experience.  >  It  is 
for  this  latter  form  of  advancement  that  Antioch 
College  will  prepare  its  students. 

One  fact,  however,  should  be  kept  in  mind.  Some 
men  are  born  leaders  and  through  personality  and 
initiative  assume  their  positions  of  leadership  in 
life,  whether  they  are  previously  trained  in  colleges 
or  not.  Others  will  never  develop  the  necessarj'  re- 
quirements regardless  of  training. 

The  Antioch  Plan  which  will  be  given  a  practical 
trial  beginning  next  fall  will  undoubtedly  bo 
watched  with  much  interest,  and  its  future  success 
will  depend  on  the  results  obtained  in  the  next  few 

years.  

Just  before  and  after  every  set  of 
The  Honor  Final  Examinations  we  inevitably  have 
System.  the  same  heated  discussion  on  estab- 

lishing an  honor  system  in  the  Uni- 
versity. And  just  as  regularly  as  it  has  been 
started,  it  has  been  stopped  a  few  days  after  the 
smoke  of  battle  has  been  cleared  away.  But  this 
year  we  seem  to  have  got  a  little  more  advanced 
than  usual,  and  here's  hoping  we  will  see  it  through 
to  a  finish  this  time. 

As  a  result  of  the  recent  agitation  a  vote  was 
taken  at  the  time  of  registration  for  the  second 
term.  This  vote  showed  a  proportion  of  ten  to  one 
in  favor  of  an  honor  system,  and  most  of  the  few 
Avho  voted  against  it  included  with  their  vote  the 
remark  that  they  would  be  iu  favor  of  a  system 
which  would  work  satisfactorily.  Just  what  do 
these  results  indicate?  They  seem  to  show  con- 
clusively that  the  undergraduate  body  is  becoming 
tired  of  being  treated  like  a  bunch  of  convicts  in 
examinations  in  which  the  Faculty  members  act  as 
"cops."' 

But  does  that  mean  that  we  are  read}'  to  go  ahead 
and  establish  a  system  of  student  self-government 
in  examinations?  Some  will  say:  "Why  not?  The 
Faculty  and  students  have  both  voted  in  favor  of  it. 
So  let's  have  it."  We  can  think  of  no  better  answer 
to  this  statement  than  to  repeat  the  remark  of 
Dexter  S.  Kimball,  our  Dean.  He  says,  "Develop 
an  honor  sentiment,  before  you  develop  an  honor 
system." 


The  Cornell  Daily  Sun  and  the  Cornell  Era,  in 
recent  articles  and  editorials,  have  pointed  to  the 
College  of  Civil  Engineering  among  otlicrs  as  hav- 
ing a  successful  honor  system.  T'nfortunately,  we 
must  take  exception  to  this  undue  praise.  The  Civil 
Engineering  honor  sj'stem  has  not  worked  in 
spite  of  the  fact  that  the  .student  committee  recently 
expelled  four  men  for  fraud  in  exams.  Time  and 
again  students  have  been  heard  to  say,  "I  saw 
plenty  of  cribbing  going  on,  but  I'm  not  a 
'squealer.'  "  They  take  that  attitude  because  they 
have  not  got  the  proper  spirit,  and  until  we  teach 
them  the  harm  they  are  doing  by  not  reporting 
such  incidents  to  the  Student  Committee,  we  can 
not  hope  for  a  successful  sy.stem. 

Let's  move  slowly  but  surely,  because  we  do  not 
want  to  start  anything  that  will  bring  discredit  upon 
the  University.  After  we  have  found  the  man  or 
group  of  men  big  enough  to  instill  the  honor  senti- 
ment into  all  of  us,  then,  but  not  until  then,  do  we 
want  an  honor  system. 


In  this  issue  is  a  short  report  on  the  fi- 
Finances.  nancial  condition  of  the  Cornell  Civil  En- 
gineer. The  purpose  of  this  statement  in 
the  middle  of  our  fiscal  year  is  to  set  forth  the 
amount  owed  us  by  deliquent  subscribers.  At  the 
present  time  we  have  $1,500  owed  us  for  both  last 
year  and  this  year  by  men  who  are  still  receiving 
their  issues.  This  does  not  include  an  item  of  near- 
ly $2,000  owed  us  on  old  accounts.  After  making 
numerous  efforts  to  collect  this  latter  sum.  we  have 
transferred  it  to  a  bad  debts  account. 

We  realize  that  our  subscribers  are  busj'  and  that 
it  is  merely  an  oversight  that  these  accounts  have 
not  been  paid.  These  subscribers  do  not  intend  to 
disregard  it  but  only  defer  pajrment  until  they  have 
more  time.  The  result  is  that  every  year  we  receive 
about  70%  of  the  money  that  is  owed  us  for  current, 
subscriptions. 

At  this  time  we  are  sending  out  bills  to  all  these 
delinquent  subscribers.  We  do  not  want  any  .such 
response  as  we  had  in  NovembeV  when  we  sent  out 
bills  amounting  to  $1,500  and  received  $400.  This 
did  not  give  us  sufficient  working  surplus  to  meet 
our  own  bills  which  come  due  monthly.  Most  of 
our  bills  are  contracted  with  the  usual  discount  of 
2%  for  ca.sh  Avithin  ten  days.  If  the  CIVIL  ENGI- 
NEER were  in  a  position  to  take  advantage  of  this 
discount,  it  would  affect  a  considerablbe  saving. 
However  with  so  many  outstanding  accounts  we  are 
obliged  to  let  this  ready  cash  slip  through  our  fingers. 

If  everybody  would  bear  in  mind  that  he  is  pre- 
venting us  from  improving  HIS  magazine,  when  he 
does  not  pay  his  overdue  subscription,  there  would 
be  no  need  of  further  complaint  on  this  score.  All 
subscriptions  are  payable  in  advance,  and  we  will 
appreciate  a  prompt  settlement  of  these  accounts. 


SHEET  PILES' 


Hy  Fkank  W.  Skix.nek,  C.   K  ,    7!),  Coiijiultiiij;   Knirinccr 
Associate  Editor,  PUBLIC  WO JtKS 

The  A(lvaiitaj?('s  aiul  Disadvaiitafrt's  of  the  Various  Kinds  of  Siief-t   Piles  and  the  Methods  of 

Drivinpr  Each  Tyjie. 


Several  years  ago  the  writer  was  re(iiiested  by 
the  engineering  department  of  an  orgiuiization  that 
extensively  manufactured  eonstruetion  plant 
e(iuipment.  to  design  a  steel  sheet  pile  to  compete 
with  those  already  on  the  market.  The  problem 
was  handled  as  a  synthetic  proposition  commencin.'!' 
with  a  careful  study  of  all  the  i)rincipal  require- 
ments for  a  steel  pile  and  their  relative  importance; 
existing  piles  were  compared  with  a  theoretical 
standard  and  with  each  other  and  their  advantages 
and  defects  were  noted.  From  a  comparison  of 
these  investigations  general  requirements  wer<' 
framed  to  which  the  Jiew  pile  should  conform  witli 
consideration  of  the  points  to  be  adapted  or  im- 
proved and  of  those  to  be  avoided. 

The  general  conclusions  were  that  the  steel  piles 
then  on  the  market  together  afforded  the  following 
advantages  which  however  were  not  all  possessed 
hy  any  single  type:  they  could  be  made  of  any 
length.  They  possessed  very  strong  positive  inter- 
locks. They  could  be  made  in  two  or  three  widths 
and  each  width  could  be  varied  about  y^  inch  in 
thickness.  They  could  endure  very  severe  driving. 
They  could  penetrate  very  hard  material  and  dis- 
|)lace  many  obstructions.  They  could  under  favor- 
able circumstances  be  i)ulled  and  redriven  repeated- 
ly. Thej'  could  be  used  Avhere  wooden  sheet  piles 
could  not  be  used. 

The  principal  faults  and  objections  M'ere :  they 
could  not  be  made  light  enough  to  justify  their  use 
for  temporarj-  or  unimportant  use.  The  metal  in 
them  was  not  disposed  so  as  to  give  a  high  section 
modulus.  A  great  increase  of  weight  produced 
a  comparatively  small  increase  of  strength.  The 
sizes  were  rigidly  confined  to  a  very  few  widths. 
The  cross-section  could  not  be  nn)dified  to  suit  vary- 
ing conditions  or  requirements.  The  types  pos- 
sessed no  flexibility  to  adapt  them  for  econoraica' 
conditions.  Xone  of  them  pi-ovided  a.  water  tight 
joint.  The  great  weight  made  heavy  first  cost, 
freight  and  transportation  charges.  The  great 
weight  made  them  difficult  to  handle  and  required 
l)owcr  for  assembling  them.  They  were  seldom 
adapted  to  be  driven  by  hand,  even  under  the  most 
favorable  circumstances.  They  were  not  wide 
enough,  thin  enough,  or  light  enough,  for  economical 
installation  in  very  soft  wet  ground.    They  afforded 
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the  engineer  or  contractor  very  little  clioice  of  typ' 
or  size.  The  telescopic  installation  joint  required 
a  head  room  of  twice  the  length  of  the  pile  for  as- 
sembling. Their  manufacture  was  restricted  to  a 
single  mill  for  each  type  where  special  rolls  were 
maintained  for  the  entire  tonnage  of  that  sort. 
Sheet  Pile  Essentials 

The  requirements  selected  for  the  best  possible 
type  of  steel  sheet  pile  were:  adaptability  for  vary- 
ing conditions  and  requirements.  Variation  in  the 
character  of  the  cross-section.  Unlimited  range  of 
width,  thickness,  weight  and  strength.  A  simple, 
positive,  efficient  interlock,  standard  for  all  types  of 
units.  An  interlock  absolutely  water  tight  under 
moderate  pressures  in  clear  water.  Adjustability 
of  interlock.  Most  efficient  and  economical  distribu- 
tion of  metal.  Facility  of  driving.  Ability  to  en- 
dure severe  driving.  Ability  to  penetrate  hard 
ground.  Ability  to  encounter  obstacles  without  de- 
struction. Ability  to  be  driven  under  unfavorable 
conditions  entirely  without  injury  if  necessary. 
Standard  provisions  for  corners,  intersections  and 
the  like.  ILse  of  the  cheapest,  strongest  and  most 
easily  and  univer.sally  obtained  steel.  Low  cost  of 
manufacture.  Low  cost  of  installation.  Minimum 
co.st  of  transportation  and  handling.  Complete 
change  of  dimensions  and  even  shape  of  cross- 
section  without  radical  change  in  fabrication,  thu.s 
making  it  feasible  to  adjust  the  design  to  the  re- 
(|uircments,  providing  accurately  for  special  condi- 
tions and  enabling  the  piles  to  be  supplied  at  short 
notice  from  raw  material  in  stock. 

Original  Spring  Lock  Joint 

Practical  considerations  eliminated  rolled  sec- 
tions and  the  first  solution  was  obtained  by  design- 
ing a  simple,  improved,  universal  installation  joint 
that  could  be  applied  to  a  pile  unit  of  any  weight, 
strength,  dimension  or  cross-.section,  including 
standard  structural  shapes. 

With  this  Old  in  view  the  spring  lock  joint  was 
designed  to  be  formed  cold  on  the  longtitudinal  edge 
of  the  steel  plate  or  sheet  unit  or  to  be  made  on  a 
separate  bar  and  riveted  to  the  unit.  Tiic  lock  con- 
sists of  two  bent  flanges  held  in  engagement  by  a 
]>rojecting  edge  of  the  web  plate  or  equivalent  part 
of  the  pile  unit.  The  relatively  light  narrow  joint 
bars  correspond  to  connection  angles  and  can  be 
mechanically  treated  as  such,  so  that  it  is  an  eas\' 
matter  to  provide  two  or  three  sizes  and  several 
thicknesses,  adequate  for  all  kinds  of  varying  condi- 
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tic))is  and  keep  tlicni  in  stock  to  he  attached  to  any 
type  or  dimension  of  pile  unit  selected  for  special 
occasions. 


ScSmcnMl  SpHnft  Lock  UnlM. 

Details  of  Spring  Lock  Joints  and  Pile  Units 

The  joint  bars  can  be  proportioned  with  or  with- 
out clearance,  and  the  clearance  can  be  easily  ad- 
justed to  make  a  loose  joint  or  to  provide  spring 
contacts  throughout  the  full  length,  affording  a  con- 
nection water-tight  under  moderate  pressure.  This 
clearance  can  be  easily  increased  or  diminished  at 
will,  even  by  sledging  or  cold  bending  in  the  field 
so  that  the  piles  can  be  quickly  adapted  to  changed 
conditions  after  they  are  fabricated. 

At  first  the  joint  bars  were-  rolled  with  segmental 
flanges  usually  1-4  inch  in  thickness,  and  then 
riveted  to  the  web  plates  of  the  pile  units,  thus  con- 
centrating a  considerable  part  of  the  metal  at  a 
distance  from  the  neutral  axis,  making  a  stiff  sec- 
tion comparable  to  that  of  a  channel  bar,  and  having 
a  good  section  modulus.  The  joint  bars  could  be 
rolled  of  any  thickness  ^t  the  rolling  mill  and 
shipped  to  any  point  where  it  was  desired  to  rivet 
them  to  any  type  of  web  unit  selected.  Later  it  was 
found  convenient  to  make  the  joint  bars  of  sheet 
metal  and  rivet  them  on,  or  to  form  them  integral 
with,  the  edges  of  the  pile  unit  webs,  processes  that 
greatly  expedited  and  cheapened  the  manufacture 
and  made  it  easy  to  give  any  required  dimensions 
to  the  joint  bars  themselve-i,  thus  permitting  them 
to  be  made  deep  and  give  extraordinary  stiffness  to 
the  pile  units  when  required. 

The  reversal  of  the  male  bar  in  the  joint  or  a 
modification  of  it,  making  it  correspond  more  close- 
ly with  an  ordinary  structural  angle,  allows  the  en- 
gagement of  the  in.stallation  joint  to  be  made  from 
the  side,  in  the  full  length  of  the  joint  at  one  opera- 
tion, thus  permitting  two  engaging  units  to  be  as- 
sembled together  side  by  side  and  reducing  the 
headroom  necesary  for  it  to  the  exact  length  of  the 
pile  itself,  an  extremely  important  feature  not  pos- 
sessed by  other  ])iles. 


The  simplest  spring-lo(;k  pile  unit  consists  of  a  flat 
plate  or  sheet  with  a  male  joint  bar  on  one  edge  and 
a  female  bar  on  the  other  edge.  The  width  thick- 
ness and  length  of  the  web  plate  being  of  any  re- 
quired dimension,  usually  of  a  minimum  of  6  inches 
wide  and  1-16  inch  thick  for  hand  driving.  The  thick- 
ness may  be  increased  to  any  required  amount  ac- 
cording to  the  difficulty  of  driving,  the  obstructions 
encountered,  extra  heavy  strength  or  durability  re- 
quired. For  ordinary  purposes  the  dimensions  vary 
from  12  to  20  inches  wide  x  1-16  to  1-2  inch  thick. 
For  installation  in  very  soft  mud  or  where  the  piles 
can  be  assembled  and  placed  and  do  not  require 
driving,  the  width  can  bo  increased  indefinitely  up 
to  perhaps  the  limit  of  shipment. 

It  is  obviously  easy  to  produce  numerous  modifica- 
tions of  the  unit  by  stiffening  the  webb  with  rein- 
forcement angles  or  other  forms  of  ribs,  or  by  bend- 
ing it. 

Very  great  success  was  obtained  by  bending  it  to 
a  segmental  cross-section  M'ith  versed  sine  of  2  to 
6  inches  according  to  the  width,  thus  making  units 
which  readily  assembled  into  perfect  cylinders, 
watei'-tight  if  required,  and  notably  adapted  for 
cofferdams,  bridge  piers  and  the  like.     By  revers- 
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Principal  Types  of  Steel  Sheet  Piles 

ing  alternate  units  a  corrugated  effect  was  secured 
■with  tremendous  bending  strength  far  excoodins' 
that  of  any  other  pile  type. 

Slip  Joint  Piles 
After  spring-locks  and  sheet  piles  had  been  fabri- 
cated in  bridge  shops  and  other  shops  having  rivet- 
ing and  shearing  facilities  it  Avas  found  that  for 
small  amounts  or  intermittent  work,  the  price  of 
riveting  was  too  high,  and  in  the  special  effort  to 
eliminate  it  the  writer  devised  the  slip  joint  pile 
which  is  merely  a  sheet  metal  channel  shaped  unit 
with  double  flanges  which  is  believed  to  afford  ulti- 
mate simplicity  and  economy  of  construction  with 
great  flexibility  of  detail  and  high  efficiency,  making 
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it  available  for  a  very  wide  range  of  use.  The  ordi- 
nary dimensions  vary  from  6  to  16  inches  in  width 
M-ith  flanges  from  1  14  to  2  1-2  inches,  thicknesses 
of  1-16  inch  to  1-8  inch,  weight  varying  from 
about  3  to  9  pounds  per  scpiare  foot,  and  strength 
far  in  excess  of  any  other  type  of  pile  of  the  same 
weight. 

The  interlock  is  the  most  positive,  complete,  and 
far  the  strongest  that  has  yet  been  devised  and 
all  of  the  material  in  it  is  efficient  without  involv- 
ing any  extra  thickness  or  inert  metal  although 
every  part  of  the  joint  metal  is  so  placed  as  to  have 
the  maximum  effect  for  stiffening  the  pile  unit. 
The  piles  are  much  lighter  and  stiff er  then  2  or  3 
inch  planks  of  the  same  width.  They  penetrate  ordi- 
nary soil  with  great  ease,  cutting  like  a  knife  edge, 
and  for  moderate  lengths,  can  be  assembled  and 
driven  bj'  hand  under  ordinary  circumstances.  For 
large  work,  long  piles,  or  harder  driving,  they  are 
very  advantageously  installed  with  a  light  air  ham- 
nu'r  or  with  a  hydraulic  jet  or  both,  according  to 
conditions. 

When  made  of  thin  metal,  up  to  16  feet  long,  they 
can  be  fabricated  in  large  quantities  at  the  rate  of 
1,000  to  1,500  square  feet  in  eight  hours  by  two  men 
with  a  16  foot  long,  power  driven,  bending  brake. 
And  this  cost,  plus  the  cost  of  the  sheets  cut  to 
order  at  the  mill,  and  the  freight  on  the  same,  is  the 
total  direct  cost  of  production,  thus  making  the  ac- 
tual cost  only  a  fraction  of  the  price  of  the  lightest 
and  cheapest  rolled  piles,  which  are  not  nearly  as 
desirable  for  many  kinds  of  light  work.  Of  course 
tlie  wider  and  the  longer  the  units  are  up  to  the 
given  limit,  tlie  cheaper  is  the  fabrication  per  square 
foot,  although  it  is  slightly  greater  per  linear  foot. 

There  is  no  additional  trouble  or  expense  caused 
by  varying  the  width  or  length  of  the  piles  or  the 
Avidth  of  the  flange,  or  of  varying  the  thickness  of 
the  web  except  as  the  thicker  webs  are  harder  to 
bend.  They  can  therefore  be  made  without  extra 
cost  Avith  any  dimensions  -best  suited  for  the  re- 
quired strength  and  for  the  conditions  of  driving 
provided  the  material  is  ordered  at  the  mills  of  the 
correct  size  to  avoid  waste  and  recutting.  The 
sheets  can  be  purchased  at  any  sheet  mill,,  shipped 
at  a  minimum  freight  cost  and  fabricated  on  the 
job  or  at  any  point  where  the  simple  and  compara- 
tively inexpensive  bending  machine  is  installed. 

These  piles  are  especially  desirable  for  sheeting 
sewer,  water  pipe,  gas  pipe  and  conduit  trenches, 
for  cellar  excavations  and  all  kinds  of  land  coffer- 
dams of  moderate  height.  For  ordinary  trench 
work  they  can  be  driven  well  by  hand  and  for  large 
jobs  standard  air  hammers  can  be  advantageously 
used  and  in  silt,  loam,  mud  and  sand  or  ordinarily 
free  soil,  piles  from  6  to  9  inches  wide  can  be  driven 
to  a  penetration  of  5  or  10  feet  by  hand  and  piles 
up  to  15  inches  wide  and  16  feet  long  can  be  driven 


on  the  same  conditions  by  air  hammers  and  with 
Avebs  of  about  No.  12  or  15  gauge  can  be  driven  to 
a  penetration  of  15  feet  with  air  hammers  without 
any  other  apparatus. 


Driving  Steel  Sheet  Piles  wltli  Hammer  in  Leads  Suspended 
from  Gin  Pole. 


Special  Driving 

For  long  lengths  or  hard  driving  the  author's  de- 
tachable driving  bars  can  be  used  to  great  advan- 
tage with  both  the  spring  lock  and  the  slip  joint 
piles.  If  there  is  any  possibility  of  hard  driving  be- 
ing encountered  it  is  desirable  to  bend  the  last  2 
inches  of  the  sheet  pile  web  at  both  ends  back  on  it- 
self through  an  arc  of  180  degrees,  thus  reinforcing 
it  top  and  bottom  against  the  hammer  blows  and 
against  obstructions  encountered  in  the  ground.  .  If 
it  is  necessary  to  use  the  driving  bar  the  folded  edge 
at  the  lower  end  of  the  pile  is  spread  open  to  a  V 
shape  to  receive  the  lower  edge  of  the  driving  bar 
Avhich  is  bevelled  to  almost  a  cutting  edge  and  close- 
l,v  engages  it. 
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The  driving  bar  is  of  wood  or  st(M'l,  as  wide  as 
■will  fit,  between  the  flaflriffcs  of  the  sheet-jiile,  and  a 
little  longer  than  the  pile.  An  ordinary  channel 
bar  is  very  suitable  for  this  purpose.  After  the 
lower  end  of  tlie  driving  bar  is  engaged  in  the  hook 


Driving  Spring  Lock  Wide  Unit  Piles  Without  Impact. 

at  the  bottom  of  the  sheet  pile,  the  upper  cud  is 
clamped  or  bolted  to  the  pile  and  the  pile  unit  being 
engaged  with  the  adjacent  one,  the  hammer  is  oper- 
ated on  the  top  of  the  driving  bar  and  the  latter, 
protected  by  the  hook  on  the  bottom  of  the  pile, 
is  forced  through  the  ground  and  through  obstruc- 
tions, backing  up  the  thin  metal  so  well  that  the 
latter  is  uninjured  and  serves  to  protect  the  driving 
bar  itself. 

The  pile  unit  is  thus  pulled  down  .nul  is  under 
tension  onlj',  without  impact  or  compression,  thus 
enabling  it  to  be  installed  without  injury  under 
very  difficult  conditions.  After  the  pile  is  driven 
to  the  required  penetration  the  driving  bar  is  very 
easly  withdraw-n  and  apjilied  to  the  next  unit,  which 
is  driven,  and  so  on,  one  driving  bar  being  sufficient 
for  a  great  number  of  ]iile  units.  By  this  means 
wide  and  very  thin  pih'  units  can  be  driven  and  in- 
stalled in  perfect  condition,  even  where  the  ground 
is  hard  or  obstructions  are  encountered. 
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TMn  Hollow  Sheat  Piles  of  Simple  Types. 

Hollow  Sheet  Piles 
Very  light  and  strong  hollow  piles  with  spring  lock 
joints  can  be  advantageously  made  by  one  flat  sheet 
and  one  bent  sheet  with  spring  lock  elements  bent 
on  their  edges  and  riveted  together  as  shown  in  the 
cross  section.  The  fabrication  is  a  little  simpler  if 
the  flat  sheet  has  one  bend  and  all  the  other  bends 
are  in  the  other  sheet  as  indicated,  but  as  it  is  diffi- 
cult to  bend  very  heavy  metal  this  probably  limits 
the  tliickness  of  the  flat  slioet  to  about  1-8  inch  un- 


der ordinary  conditions.  Even  with  a  tliickness  of 
1-16  inch  for  both  sheets,  a  very  liglit  and  exceed- 
ingly strong  pile  is  secured  but  if  greater  strength 
or  thickness  is  desired  the  flat  plate  may  be  entirely 
flat  and  of  any  required  thickness  and  all  of  the 
bends  may  be  made  in  the  other  sheet  with  a  maxi- 
mum tliickness  of  1-8  inch  or  less.  The  bottom  of 
the  flat  plate  should  be  bent  up  to  make  a.  hook  to 
engage  the  lower  end  of  an  inside  driving  bar  with 
Avhiirh  the  pile  should  be  installed. 

Hollow  piles  are  still  more  cheaply  and  simply 
fabricated  with  the  slip  joint  unit.  In  this  case  it 
is  only  necessary  to  curve  a  segmental  plate  to  an 
j^rc  having  a  chord  just  a  trifle  longer  than  the 
width  of  the  slip  joint  unit.  The  edges  of  this  seg- 
mental sheet  are  then  sprung  together  so  that  they 
may  be  entered  between  the  flanges  of  the  slip  joint 
unit  and  when  released  they  spring  tightly  into 
position  as  shown  in  the  cross-section.  The  friction 
and  pressure  will  hold  the  two  pieces  firmly  in  posi- 
tion, but  additional  assurance  can  be  attained  by 
bending  the  flanges  of  the  slip  joint  slightly  more 
than  90  degrees.  These,  like- the  spring  lock  piles, 
should  be  driven  with  an  interior  driving  bar,  and 
like  the  latter  can  be  given  almost  any  required  in- 
dependent strength  or  may  be  still  farther  strength- 
ened and  given  much  more  solidity  by  filling  them 
with  concrete  in  which  reinforcement  bars  can  be 
placed  if  required. 

Miscellaneous  Types  of  Sheet  Piles 

Numerous  types  of  sheet  piles  with  a  great  vari- 
ety of  cross-sections  and  wide  variation  in  the  char- 
acter of  the  installation  joints,  have  been  designed  in 
this  countrj-  and  in  Europe,  particularly  in  England 
and  Germany.  Many  of  them  have  been  patented, 
but  a  large  proportion  of  them  are  impracticable 
for  various  reasons,  some  of  them  have  never  been 
used  at  all,  and  most  of  them  have  not  been  suc- 
cessfully or  extensively  installed. 

They  have  been  designed  of  wood,  of  concrete,  of 
cast  iron,  and  of  rolled  or  fabricated  steel  and  with 
combinations  of  these  materials.  Some  of  them  have 
engaging  parts  that  form  an  installation  joint  with- 
out an  interlock;  some  are  difficult  or  costly  to 
manufacture ;  and  some  are  difficult  to  install.  At 
present  less  than  half  a  dozen  distinct  types  are  in 
general  use  in  this  country.  A  very  large  propor- 
tion of  tonnage  installed  weighs  from  30  to  45 
pounds  per  sqtiare  foot  and  were  rolled  units  for 
which  an  allowance  of  $1.00  or  more  per  .square  foot 
was  usually  estimated,  before  the  war,  in  contract 
bids. 

The  simplest  of  all  sheet  piles  obviously  consists 
of  a  square-edge  wooden  plank  1-inch  or  more  in 
thickness  which  cannot  of  course  give  water  tight 
joints  and  can  seldom  be  driven  Avith  accuracy.  It 
often  however  suffices  for  a  small  amount  of  work, 
for  temporary  construction,  or  easy  conditions  in 
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Driving   Wocden   Sliest   Piles   fcr   loun  at  on   Pit   of   New 
York  County  Court  House. 


dry  ground,  especially  where  it  is  only  driven  as 
the  excavation  advances  or  can  be  put  in  place 
after  the  excavation  is  completed.  The  lower  ends 
should  be  bevelled  to  make  them  draw  up  against 
the  last  drvien  unit  and  like  all  other  sheet  piles, 
they  should  be  driven  between  pairs  of  rangers, 
keeping  them  in  alignment  and  should  be  main- 
tained plumb. 

If  M'ooden  sheet  piles  are  2  inches  or  more  in 
thickness  they  may  have  tongue  and  groove  joints, 
that  if  perfectly  installed  are  water-tight,  but  do 
not  provide  any  interlock  nor  possess  much  joint 
strength.  For  thick  units  it  is  more  economical 
and  efficient  to  replace  the  tongues  with  splines 
fitted  into  one  of  the  units  before  driving.  Tongue 
and  groove  joints  may  be  provided  by  composite 
units  made  by  bolting  together  three  thicknesses  of: 
duplicate  planks  with  one  edge  of  the  center  plank 
projecting  beyond  the  edges  of  the  outside  planks  as 
in  the  Wakefield  sheet  pile,  or  by  nailing  splines  to 
the  edges  of  the  unit  to  form  tongue  and  groove. 
If  the  splines  are  beveled  they  may  give  a  dove-tail 
arrai^gement  that  provides  a  sort  of  interlock. 

Combination  piles  are  made  by  bolting  pairs  of 
channels  alternately  back  to  back  and  reverse,  with 


full  length  "\>(Hnleu  fillers  c>f  two  different  thick- 
nesses, thus  providing  male  and  female  units  that 
can  be  made  of  standard  structural  material  which 
yield  almost  100  per  cent  salvage.  They  are  how- 
ever expensive  and  hard  to  drive. 

The  United  States  Steel  Sheet  i)iles  are  rolled 
sctions  having  a  fenuile  joint  member  composed  of 
a  pair  of  curved  jaws  and  a  tee-shaped  male  member. 
The  loose  joints  are  sonu'times  splined  or  filled  with 
cement  or  puddle  to  make  them  tight. 

Lackawanna  sheet  piles  have  straight  or  arched 
webs  with  duplicate  joints  on  each  side,  that  in 
engagement,  form  double  knuckles,  and  possess  con- 
siderable bending  strength.  The  Wemlinger  pile  is 
simply  a  rolled  sheet  with  extra  wide  and  deep 
corrugations.  Adjacent  units  are  engaged  through 
installation  joints  made  by  short  or  full  length 
cover  strips  riveted  over  one  of  the  corrugations. 
Difficulty  is  experienced  in  driving  and  pulling  the 
piles  under  unfavorable  conditions. 

One  of  the  oldest  types  of  these  sheet  piles  is  the 
Friedstedt  pile  made  of  channels  and  Z-bars  riveted 
togther  and  having  a  large  section  modulus. 
Concrete  Sheet  Piles 

The  use  of  concrete  sheet  piles  although  still  re- 
markablj'  little  exploited  and  developed,  is  po- 
tential of  great  economics  and  other  advantages  for 
many  important  purposes  where  they  can  replace 
much  more  costly  masonr.y  and  eliminate  slow  and 
sometimes  dangerous  construction  methods.  The 
general  features  were  discus.sed  bv  the  writer  in  a 


Criving  Steel  Slioet  Piles  iu  loundat.on  Pit  of  New  York 
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recent  aricle  published  in  PUBLIC  WORKS  wliicli 
is  here  reproduced  witii  sli<,'ht  omissions  and 
changes. 

Where  permanent  sheeting  is  re(|uii'cd  steel  and 
wooden  sheet  piles,  especially  those  with  thin  webs 
are  often  objectionable  because  of  their  liability  to 
deterioration  and  ultimate  fMiliire  to  wliicli  con- 
crete piles  are  not  subject. 

Long  concrete  piles  need  reinforcement  in  order 
to  enable  them  to  be  handled  with  safety  if  they 
are  of  the  precast  type.  If  they  are  of  the  cast-in- 
place  type  they  will  not  need  reinforcement  unless 
it  is  requisite  to  give  them  the  lu'cessary  section  mod- 
ulus. 

Where  sheeting  is  used  to  retain  the  sites  of  ex- 
cavations or  where  it  is  important  to  prevent  any 
bleeding,  displacement,  or  .settlement  of  the  adja- 
cent soil  as  is  often  the  case  in  trench  work  in  city 
streets  or  in  excavations  close  to  impoi'tant  founda- 
tions or  other  substructures  in  quicksand  or  treach- 
erous soil,  or  where  the  sheeting  can  not  be  re- 
moved after  the  excavation  is  back-filled  on  account 
of  displacement  occasioned  by  the  movement  of  the 
soil  to  fill  up  the  voids  left  by  its  withdrawal,  con- 
crete piles  would  often  be  suitable  and  sometimes 
as  cheap  or  cheaper  than  satisfactory  wood  or 
steel. 

In  other  cases  such  as  bulkhead,  wing,  abutment, 
and  retaining  walls,  thick  concrete  piles  forming  a 
continuous  permanent  structure  possess  the  verj' 
great  advantage  of  being  installed  without  the  ex- 
pense or  delay  of  excavation,  pumping  or  bracing 
and  may  often  be  advantageously  substituted  for 
some  other  specified  type  of  construction. 
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Concrete  Pre:ast  and  Cast-ln-Place  Shest  Piles. 

Precast  concrete  sheet  piles  have  been  success- 
fully used  in  a  number  of  cases  but  they  were  gener- 
ally of  large  dimensions  involving  considerable 
cost  in  casting  and  handling  and  very  heavy  and 
expensive  driving.   When  the  driving  is  hard  it  im- 


I)oses  very  heavy  impact  on  the  concrete  which  is 
objected  to  by  many  engineers  and  requires  power- 
ful steam  hammei's.  This  trouble  may  be  avoided 
by  concreting  the  piles  in  place  by  methods  that 
have  been  perfected  but  have  been  little  used  for 
this  purpose.  These  methods  re<|uire  the  same  plant 
and  operations  as  are  used  for  precast  piles  and  for 
l)reliminar}'  work,  and  have  the  advantages  of  econ- 
omy and  of  eliminating  positive  imperfections  and 
nncertaintv  of  conditions,  of  the  finished  construe- 
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Driving  Trench  Piles  with  Steam  Hammer  Suspended  from 
Gantry  Traveler. 

tion.    In  both  cases  ordinaiy  standard  hammers  or 
hydraulic  jets  are  used. 

Tongue  and  Groove  Piles 

The  tongue  and  groove  type  is  the  simplest  of 
precast  piles  and  may  be  made  with  the  tongnes 
integral  with  the  piles,  or,  more  advantageously, 
with  each  unit  provided  with  two  grooves  G  and 
one  wooden  spline  S.  After  driving  the  splines  may 
remain  permanently  in  position  or  they  may  be 
withdrawn  and  the  grooves  they  occupied  may  bo 
filled  with  concrete,  C,  uniting  adjacent  units.  If 
desirable  to  provide  a  positive  interlock  the  inner 
ends  of  the  grooves  may  be  enlarged  by  lateral  ex- 
tensions E  of  the  grooves  G.  which  will  hold  the 
concrete  in  position. 

The  bottoms  of  the  pile  anits  should  be  bevelled 
(Coiitimied   on   page    103) 


PROFESSIONAL  EFFICIENCY  OF  THE  EMPLOYEE* 

By  A.  W.  BERREsroRD,    '93 
Pres.  of  A.  I.  E.  E.  and  Gen.  Mgr.  of  Cutler  Hammer  Mfg.  Co. 

Some  Good,  Sound  Advice,  Benefiicial  Especially  to  the  Yoiuig  Engineer  and  Interesting  to  All. 


Efficiency  per  se  is  a  ratio — absolute  eflScieney  be- 
ing the  ratio  between  that  attained  and  that  ulti- 
mately possible.  Efficiency  as  applied  to  the  man  is 
a  loosely  used  term,  being  largely  employed  in  con- 
nection with  the  "getter  of  results,"  even  though 
his  processes  may  be  the  reverse  of  efficient  and  his 
success  due  either  to  marked  personal  ability  or  ex- 
ceptional opportunitJ^ 

Efficiency,  as  such,  however,  is  still  a  ratio  aiul 
personal  efficiency  may  be  represented  as  a  frac- 
tion in  which  the  numerator  is  a  man's  developed 
capacity  and  the  denominator  his  ultimate  produc- 
tive capacity. 

To  translate  efficiency  as  so  represented  into  a  real 
quantity  and  not  merely  a  relation,  it  is  necessary  to 
multiply  "opportunity"  by  the  percentage  ex- 
hibited, the  product  being  "results." 

From  this  viewpoint  it  might  seem  that  the  re- 
sults accomplished  would  vary  only  directly  as  the 
"developed  capacity"  of  a  man,  but  this  is  not  the 
fact,  since  to  increased  capacity  (or  efficiency)  the 
tendency  is  almost  irresistible  to  accord  increased 
opportunity,  so  that  results  increase  in  greater  ratio 
than  either,  and  results  mark  a  man's  standing  with 
reference  to  his  fellows. 

Assuming,  therefore,  a  given  ultimate  capacity  in- 
herent in  each  of  us — and  differing  in  each  of  us— 
which  is  bounded  by  our  natural  limitations,  the 
importance  of  increasing  the  numerator  of  the  frac- 
tion (developed  capacity)  becomes  immediately  evi- 
dent if  we  are  to  have  the  advantages  resultant  on 
increased  opportunity. 

There  are  three  factors  in  "developed  capacity," 
namely,  knowledge,  judgment  and  a  constant  and 
intelligent  use  of  both. 

Considering  the  last  one  first.  To  use  anything 
or  to  do  anything  implies  a  time  factor.  We  each 
have  in  each  year  365  days  of  twenty-four  hours 
each  to  dispose  of.  It  would  be  a  mistake  to  en- 
deavor to  use  too  great  a  proportion  of  these  in  sus- 
tained effort.  Let  us  assume  2,400  working  hours 
for  the  year,  or  8  hours  for  each  of  300  working 
days.  Other  things  being  equal,  if  every  man  but 
one  wastes,  intentionally  or  unintentionally,  one  of 
these  hours  each  day,  then  that  one  man  has  a  "de- 
veloped capacity"  14%  in  excess  of  the  others,  and, 
theoretically,  is  entitled  to,  and,  as  a  matter  of  tend- 
enc.y,  will  receive  at  least  14%  additional  opportu- 
nity. 14%  increased  capacity  multiplied  by  14%  in- 
creased opportunity  equals  30%  increased  results, 

*  Speech  made  before  the  young  engineers  of  the  Cutler 
Hammer  Mfg.  Co. 


and  that  should  mark  the  relative  value  of  that  man 
compared  with  his  fellows. 

Unfortunately,  or  fortunately,  other  things  are 
not  equal,  and  one  man's  ultimate  capacity  exceeds 
that  of  some  other.  If  lie  is  content  to  let  his  "de- 
veloped capacity"  remain  at  a  lower  relative  level 
than  that  of  the  man  not  so  highly  endowed,  he  may 
still  pull  through  in  the  ruck,  but  look  what  he  is 
throwing  away.  And  at  that  the  chances  arc  against 
him,  in  that  a  habit  of  partial  neglect — a  letting  of 
well  enough  alone — is  just  as  definitely  a  growing 
thing  as  a  habit  of  industry,  and  it  does  not  always, 
or  even  usually,  stop  at  the  point  planned. 

In  any  event,  the  illustration  makes  clear  the 
value  of  the  proper  use  of  time  and  the  most  valu- 
able single  factor  in  its  proper  use  in  concentration. 
When  j'ou  do  a  thing,  do  that  one  thing,  and  while 
you  are  doing  it,  do«that  thing  only.  If  you  work, 
work.  If  you  play,  play.  Don't  mix  the  two  and 
don't  do  either  without  definite  intention. 

We  all  of  us  have  the  mind-straying  tendency. 
We  are  engaged  in  one  thing  and  something  dis- 
tracts and  for  an  interval — perhaps  only  an  instant 
— ^we  let  that  something  come  in  between  us  and 
what  we  are  doing.  If  we  let  this  happen  for  one 
minute  in  each  eight  minutes,  we  have  wasted  the 
one  hour  out  of  the  theoretical  eight  which  we  al- 
lowed ourselves. 

I  do  not  mean  by  this  that  if  a  thought  comes 
which  may  really  be  of  value  it  must  be  forced  out 
of  the  mind.  I  refer  to  the  extraneous  unimportant 
matter  which  obtrudes,  or  to  which  the  mind,  unless 
controlled,  seems  certain  to  wander.  If  a  valuable 
thought  comes,  consider  it  long  enough  to  deter- 
mine whether  to  concentrate  on  that,  or  on  what  you 
liad  been  doing,  and  then  concentrate.  By  constant 
effort  you  can  acquire  a  habit  of  mind  which  will 
be  automatic  in  its  operation.  You  will  be  able  to 
handle  the  various  matters  on  which  you  may  be 
engaged  as  if  each  were  an  actual  physical  body, 
setting  them  aside  totally  as  necessity  may  dictate 
and  picking  them  up  an  hour  or  a  day  later  fully  in 
liand  and  ready  to  start  at  full  speed  where  you 
left  off.  Extraneous  happenings  will  not  distract 
you  and  you  will  be  as  little  disturbed  by  your  sur- 
roundings as  if  you  were  alone  in  a  noise-proof 
vault,  and— here  is  the  big  point — while  you  are 
working  you  will  be  giving  all  that  is  in  you  to  the 
mum  in  the  time  available. 

A  factor  of  importance  only  secondary  to  con- 
centration in  the  economy  of  time  and  consequent 
increase  of  developed  capacity  is  the  proper  distri- 
bution of  time. 
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If  you  are  an  engineer,  you  will  know  at  a  certain 
time  each  day  approximately  what  will  lie  before 
yon — barring  the  unexpected — and  ean  plan  your 
time  so  as  best  to  aecomt)lish  it.  If  yon  have  one 
j)r()l)lem  which  will  require  half  of  your  day  and  a 
dozen  others  which,  together,  will  occupy  the  re- 
mainder, all  of  them  of  approximately  equal  ur- 
gency and  all  recpiiring  the  writing  of  letters  you 
will  obviously  run  a  better  chance  of  cleaning  tij) 
that  day  if  you  straighten  out  the  dozen  and  dictate 
these  letters  so  that  the  stenogra])her  may  type  them 
while  you  are  attacking  the  long  one.  An  obvious 
l)r()cess  and  only  an  illustration,  but  the  habit  of 
planning  work  produces  results.  It  is  surprisingly 
frequent  in  its  absence. 

If  you  are  a  salesman  and  do  not  plan  definitel.v 
your  day's  trip,  determining  in  advance  wherever 
jiossible  that  yoii  will  find  the  man  you  want  to  see, 
or  an  acceptible  substitute,  and  grouping  your  calls 
so  that  you  spend  the  maximum  ])o.ssible  percentage 
of  your  time  face  to  face  with  your  customer,  you 
are  not  increasing  your  "developed  capacity,"  and 
you  are  wa.sting  your  time  and  our  money  and  re- 
ducing our  chance  of  getting  business.  If  you  spend 
an  hour  going  and  coming  and  don't  see  your  man. 
you  lose  and  we  lose,  since  you  might  have  been  do- 
ing something  productive.  If  you  spend  that  hour 
going  and  coming  and  twenty  minutes  more  wait- 
ing for  your  man  and  then  get  a  ten  minute  inter- 
view, even  if  successful,  you  have  worked  effective- 
ly onl.v  ten  raiinites  out  of  ninety  whereas  by  plan- 
ning you  might  have  run  over  there  yesterday  when 
you  were  only  ten  minutes  off,  prearranged  your  ap- 
pointment and  been  working  effectively  ten  minutes 
out  of  twenty.  The  out  and  back  trip  without  ap- 
pointment is  necessary  many  times,  but  not  as  many 
times  as  it  is  made. 

Of  equal  importance  in  increasing  the  numerator 
of  the  fraction  is  the  skillful  use  of  time.  I  a.ssume 
that  you  have  learned  the  lesson  of  concentration. 

If,  as  an  engineer,  you  are  going  into  a  conference, 
-  know  your  subject.  Consider  it  sufficiently  careful- 
ly yourself  in  advance  to  have  an  opinion  and  be  pre- 
pared to  state  the  facts  on  which  you  base  that 
opinion.  It  may  prevail,  or  you  may  have  to  change 
it.  That  is  the  purpose  of  the  conference,  but  you 
have  no  right  in  the  ordinary  case  to  do  your  think- 
ing after  you  get  there.  You  waste  other  men's 
time  and  you  enter  the  conference  in  a  wrong  mental 
attitude.  Your  opinion  is  of  less  value  and  you  have 
nm  contributed  what  you  could  and  should. 

If,  as  a  salesman,  you  arc  to  interview  a  customer 
^— know  your  subject.  If  you  do  not,  you  cannot 
answer  satisfactorilj'  the  natural  inquiries,  nor  can 
you  put  a  convincing  case.  You  will  not  render, 
either  to  him  or  to  us,  the  service  we  have  the  right 
to  expect.  The  only  time  you  have  to  get  results 
is  when  you  are  face  to  face  with  him  and  you  have 
no  right  to  waste  his  time  or  ours  and  you  are  hurt- 
ing yourself  if  von  do  it. 


A  clean-cut  mental  analysis  of  just  what  you  wish 
to  accomplish  either  as  engineer  or  salesman,  and 
how  you  expect  to  accomplish  it,  will  surely  result 
in  your  time  hejny'  skillfully  and  most  effecfivelv 
employed. 

Again  reverting  to  that  numerator  and  consider- 
ing the  factor  first  named — knowledge — the  part 
that  it  plays  is  obvious.  Knowledge  of  the  goods, 
of  the  shop,  of  the  Company  personnel  affecting  th'- 
specific  proposition,  of  the  cu.stomer,  his  need,  his 
connections,  of  the  competition,  their  apparatus, 
connections  and  method— get  it — get  it  by  sludy-- 
by  (piestion — by  experience — by  experiment,  but 
get  it.  You  will  need  it  and  when  you  most  need  it 
the  time  will  come  when  you  haven't  just  what  you 
want.  But  you  reduce  this  cliance  by  getting  all 
.vou  can  as  you  go. 

Then  the-  factor  judgment,  than  which  there  is 
none  more  important.  Judgment  is  knowledge  and 
experience  intelligentlj-  and  rightly  applied.  Knowl- 
edge you  can  acquire  more  rapidly  than  experience. 
l)>it  unless  intelligently  employed,  it  is  of  no  particu- 
lar value  in  producing  results.  Assuming  intelli- 
gent application,  your  judgment  will  grow  in  direct 
])roportion  as  you  obtain  and  intelligently  apply  ex- 
l)erience — no  faster.  And  experience  is,  in  effect, 
simply  a  sense  of  perspective — the  passing  through 
a  series  of  hai)i)enings  which  equated  to  their  real 
value  and  placed  in  the  mental  storehouse  for  use 
on  occasion,  enables  us  to  see  things  in  their  right 
])roj)ortion  in  whatever  relation  they  be  ])resented. 
It  is  no  mere  analj'sis,  nor  the  ability  to  analyze. 
An.v  analyst,  however  inexperienced,  can  perceive 
the  forces  acting  on  a  point;  can  say  one  is  pulling 
this  way  and  another  that,  but  to  estimate  the  mag- 
nitude of  these  forces  and  determine  how  great  and 
in  what  direction  and  how  far  the  ]ioint  will  move 
under  their  influence  requires  a  sense  of  proportion 
beyond  mere  analysis.  An  inexperienced  salesman 
says  General  Electric  is  pulling  tliis  way.  Westing- 
house  that  and  E.  C.  &  M.  another.  The  experienced 
salesman  can  weigh  thp  pull,  analyze  into  its 
components  and  apply  his  effort  to  counteract  nii-l 
overcome  the  resultant. 

This,  we  cannot  give  you.  Each  man  must  ac- 
quire it  for  himself  in  order  that  it  may  be  instinc- 
tive when  the  time  arrives  to  use  it  skillfully  and 
intelligently.  Tlie  older  men  will  coach  you  as  they 
can  on  the  specific  proposition  before  you,  but  in 
the  end  you  must  make  your  own  decision ;  try  your 
own  experiments;  build  up  your  own  experience. 
The  habit  of  concentration,  of  proper  planning  and 
skilful  use  of  time,  the  knowledge  you  acquire  and 
its  intelligent  application  will  all  help  in  the  acqui- 
sition of  experience,  and  together  will  build  up  the 
ninnerator  of  the  efficiency  fraction  and  win  for  you 
the  opportunities  that  make  for  results  and  pro- 
gress,— for  you  and  for  us.  You  will  work  no  hard- 
(r  but  you  will  produce  more. 


THE  ENGINEERING  FIELD  OF  FIRE  INSURANCE 


'    Uy  A.  C.  Huston,  C.  K.,    '05 
Office  Knginocr,  National  Board   of  Fire  Uiulorwrifors. 

A  Compai'atively  Now  Field  of  Eiidciivoi-  for  Engineers,  Wliieli,  Resides  Heiiifr  rsefnl.  Offers  a  P^air 

("ompensatioii. 


Ill  a  recent  conversation,  an  official  of  a  fire  in- 
surance company  remarked  that  in  his  department, 
the  duties  of  wliich  consisted  of  the  supervision  over 
the  writing  of  insurance  on  risks  involving  special 
hazards,  lie  was  employing  only  engineering  gradu- 
ates. He  further  remarked  it  was  becoming  more 
and  more  evident  that  the  training  received  in  an 
engineering  course,  especially  that  which  made  a 
man  want  to  investigate  to  the  bottom  of  a  subject, 
was  receiving  greater  recognition  in  the  administi-a- 
tive  ends  of  fire  insurance.  It  is  notable  that  the 
recently  elected  president  of  the  Continental  In- 
Mirance  Company,  Mr.  J.  E.  Lopez,  can  boast  the 
degree  of  C.  E.  and  had  his  early  training  in  rail- 
road and  Mississippi  river  levee  work. 

With  the  introduction  of  engineers  into  tire  in- 
siirance  work  there  has  opened  up  a  new  field  which, 
for  lack  of  a  better  term,  has  become  known  as  In- 
surance Engineering.  Probably  the  truer  term 
would  be  the  old  one  of  Civil  Engineer,  as  in  no 
other  line  of  work  is  there  the  same  need  of  wide 
and  varied  knowledge  as  in  the  fire  insurance  field. 
A  good  Insurance  Engineer  must  be  well  up  in  mod- 
ern hydraulic,  mechanical,  electrical,  chemical  and 
general  industrial  subjects.  Usually,  as  in  other 
lines  of  engineering,  he  will  specialize  on  one  or 
more  subjects,  but  a  general  knowledge  is  essential 
for  success. 

The  approach  to  fire  insurance  as  a  business  is 
possible  in  several  ways.  In  each  state  and  each 
large  city  there  is  usually  a  board  or  bureau;  this 
board  or  bureau  specializes  in  inspections  of  risks — 
buildings  and  contents — and  in  the  general  super- 
vision of  the  fire  protection  provided  for  the  risk. 
This  last  not  only  includes  recommendations  for  fira 
equipment,  sprinklers  and  other  protective  devices, 
but  also  improvements  to  the  building  to  make  it 
more  fire  safe  and  to  eliminate  the  life  hazard  to  oc- 
cupants. There  is  also  the  question  of  eliminating  the 
special  hazards  incident  to  the  business  conducted. 
Employees  of  the  bureau  are  usually  known  as  in- 
s]iectors;  in  the  smaller  bureaus  the  knowledge 
gained  is  very  varied;  in  the  larger  ones,  an  inspec- 
tor is  generally  held  to  one  line  of  work.  The  next 
advancement  depends  u])on  the  man's  ability,  and 
while  it  may  be  advancement  w-ith  the  bureau  to  a 
position  of  responsible  charge  in  the  inspection  force 
the  larger  field  is  as  special  agent  of  a  fire  insur- 
ance eompanj-  or  an  engineer  for  an  insurance  brok- 
er. Further  advancement  may  be  to  most  any  posi- 
tion depending  upon  the  ability  of  the  individual. 


Another  line,  following  more  closely  straight  en- 
gineering, is  inspecting  and  reporting  on  municipal 
fire  protection.  The  National  Board  of  Fire  Under- 
writers conducts  such  examinations  on  all  cities  of 
20,000  population  and  over,  while  the  bureaus  main- 
tained in  the  various.states  report  upon  the  smaller 
places.  These  investigations  require  a  general 
knowledge  of  hydraulics,  electricity,  building,  con- 
struction and  the  more  hazardous  substances  found 
in  normal  business,  and  a  desire  to  work  liard.  The 
line  of  advancement  from  this  work  is  to  employ- 
ment by  a  company  as  a  special  agent.  A  further 
line  of  advancement  which  will  become  of  growing 
importance,  is  to  the  office  of  a  consulting  civil 
engineer  who  specializes  in  water  supply  improve 
ments. 

Engineers  can  often  go  directly  into  large  insur- 
ance agencies  or  insurance  brokers'  offices,  or  into 
the  home  office  of  some  insurance  company.  The 
first  positions  will  be  largely-  minor  ones,  often  filled 
by  non-technical  men  who  have  worked  up  from 
clerks  or  office  boj's.  Tact,  bearing  and  a  desire  to 
learn  will  usually  give  the  engineer  a  chance  to  go 
forward.  The  next  step  is  generall.v  as  special 
agent,  which  is  a  traveling  position,  and  from  this 
comes  promotion  to  a  responsible  position  with  the 
company  in  the  office. 

Pay  in  insurance  engineering  is  small  to  start 
with ;  as  in  all  other  lines  of  work,  the  young  gradu- 
ate must  enter  and  compete  with  the  non-technical 
employee  who  has  been  at  work  for  two  to  four 
years  and  by  hard  knocks  has  become  more  profici- 
ent than  the  most  learned  graduate  who  has  had  no 
actual  experience.  The  advancement,  particularly 
in  pay,  will  not  be  rapid  nor  at  a  high  rate ;  in  fact 
it  is  doubtful  if  the  average  pay  is  equal  to  that  in 
many  other  lines  of  business,  such  as  with  a  con- 
tracting or  designing  firm.  The  principal  advantage 
is  sureness  of  occupation;  when  other  business  is 
depressed,  fire  insurance  must  be  on  the  alert,  and 
in  none  of  the  panics  of  recent  years  have  insurance 
engineers  been  thrown  out  of  work.  A  comparison 
of  pay  with  that  of  municipal  or  government  Avork, 
or  with  railroad  work,  is  usually  favorable  to  in- 
surance. 

Probably  the  most  pleasant  part  of  insurance  en- 
gineering is  in  the  personal  satisfaction  of  doing 
things  for  the  country  at  large.  With  a  yearly  fire 
loss  of  about  $300,000,000  and  a  life  loss  from  fire 
variously  estimated  from  10,000  to  30,000  people  a 
year,  the  engineer  has  a  wide  field  of  usefulness. 
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COLLEGE     NOTES 


Block  Week  with  its  attendant  ex- 
Block  Week,     aminations   and   struggles   lias   once 

more  come  and  gone,  and  the  second 
term  of  the  year  is  well  under  way.  The  Board's 
congratulations  are  extended  to  those  who  are  still 
with  us,  and  to  those  who  have  left,  the  Board 
offers  its  sincere  condolences  and  better  luck  in  the 
future. 


gave  closed  dances.  And  when  Sunday  night  came 
the  guests  departed  tired  but  happy,  having  all 
thoroughly  enjoyed  themselves. 


Junior  Week,  the  climax  of  Block 
Junior  Week.  Week,  is  once  more  a  thing  of  noth- 
ing more  than  pleasant  memories. 
As  of  yore  this  year's  Junior  Week  has  been  unani- 
mously voted  the  best  ever.  There  were  several 
innovations  tried  this  year  which  were  so  suc- 
cessful that  it  appears  that  they  will  be  standard 
features  of  Junior  Week  henceforth.  The  first  of 
these  is  the  abandoinnent  of  the  Sophomore  Cotil- 
lion. The  Glee  Club  as  usual  gave  their  annual  con- 
cert on  Wednesday  night.  Due  to  the  abandonment  of 
the  Cotillon  the  concert  M'as  followed  by  several 
open  fraternity  dances.  On  Thursday  afternoon 
and  evening  the  Masque  gave  performances  of  their 
very  successful  Christmas  Trip  Production  "Mar- 
tini." Friday  was  taken  tip  with  skating  and 
toboganning  parties.  In  the  evening  came  the 
climax  of  the  week — The  Junior  Prom,  which  lasted 
well  on  into  the  wee  hours  of  the  morning.  Satur- 
day morning  several  of  the  clubs  served  breakfasts 
as  is  their  annual  custom.  Saturday  afternoon  the 
basketball  game  between  the  Varsity  and  Penn 
served  as  the  chief  entertainment.  Following  the 
game  the  newly  formed  Independent  Association 
gave  a  tea  dance  in  the  Old  Armory,  which  proved 
very  successful.  It  is  hoped  that  the  association 
will  continue  to  give  such  an  entertainment  every 
year.    On  Saturday  night  several  of  the  fraternities 


Searcel}'  had  the  last  of  our  Junior  Week 
Farmers'  guests  departed  before  the  New  York 
Week.  State    College   of  Agriculture   began   to 

welcome  its  guests  for  the  Fourteenth 
Annual  Farmers'  Week  at  Cornell.  During  the 
week  of  February  14  to  19  a  total  of  438  events  were 
given,  including  lectures,  demonstrations,  round 
tables,  and  conferences.  Fully  four  hundred  speak- 
ers— all  prominent  in  their  special  fields — addressed 
the  meetings  throughout  the  six  days  of  Farmers' 
Week.  Nearly  five  thousand  guests  were  present 
and  benefited  by  the  talks  and  lectures  of  authorities 
in  their  special  lines. 

The  entertainment  features  of  the  program  for 
the  week  included  a  concert  by  the  University  Or- 
chestra in  Bailey  Hall  on  Tuesday  night,  February 
15;  the  annual  Kermis  play  entitled  "The  One 
Way  Out"  written  by  R.  B.  Corbett,  '22,  presented 
on  Wednesday  evening,  February  16;  and  the  East- 
man Stage  Speaking  Contest  held  in  Bailey  Hall  on 
Friday  night,  February  18. 

Among  the  prominent  speakers  was  Professor  C. 
H.  Tuck,  former  head  of  the  department  of  exten- 
sion teaching,  who  lias  but  lately  returned  from  a 
five-year  study  of  agricultural  conditions  in  Man- 
churia and  Northern  China.  Other  noted  speakers 
from  outside  the  college  staff  were  Dr.  E.  W.  Castle 
of  Harvard ;  former  Congressman  A.  F.  Lever,  mem- 
ber of  the  Federal  Farm  Land  Board;  ex-Senator 
Henry  M.  Sage  of  Albany;  Homer  Folks  of  the  State 
Charities  Aid  Association;  Dr.  C.  J.  Galpin  of  the 
U.  S.  Department  of  Agriculture  and  G.  E.  Hogue, 
State  Commissioper  of  Agriculture. 
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A  number  of  agricultural  organizations  make  a 
|)ractice  of  holding  their  annual  conventions  at  Ith- 
aca during  Farmers'  Week.  This  year  the  New- 
York  State  Potato  Growers'  Association  lield  its 
seventh  annual  meeting  on  Tuesday,  February  15; 
the  Alumni  Association  of  the  New  York  State  Col- 
lege of  Agriculture  held  its  annual  meeting  on 
Thursday,  February  17,  as  did  also  the  Cornell 
Dairy  Students'  Association;  the  Community  News- 
paper Conference  was  also  held  on  Thursday  and 
the  Eural  Community  Conference  on  Tuesday  and 
Wednesday. 

This  is  the  fourteenth  time  that  Farmers'  Week 
has  been  a  success  and  judging  from  the  enthusiasm 
and  interest  of  botli  the  hosts  and  the  guests  we  do 
not  hesitate  to  predict  that  the  Fifteenth  Annual 
Farmers'  Week  held  in  1922  will  be  an  even  greater 
success  than  this  jear's  has  been. 


After  Its  Christmas  trip  the  Varsity 
Varsity  Basketball  team  has  played  a  number 

Basketball,  of  games  and  has  had  varying  success. 
Saturday,  January  8,  Cornell  defeated 
Lehigh  at  Ithaca  in  a  very  slow  game  by  a  score  of 
2:i  to  10.  Basketball  relations  with  Syracuse  were 
renewed  with  the  game  which  was  played  on  Tues- 
day, January  11,  when  Syracuse  was  defeated  by  a 
score  of  24  to  13.  This  was  the  first  basketball  game 
between  the  up-state  colleges  since  1904-5  and  was 
played  before  a  crowd  of  at  least  three  thousand. 
Cornell's  team  work  and  basket-shooting  was  su- 
perior to  that  of  Syracuse  while  close  guarding 
kept  Syracuse  away  from  the  home  baskets. 

The  basketball  team  broke  even  on'  a  week-end 
trip  which  started  on  Friday,  January  14,  when  the 
Varsity  overwhelmed  Yale  by  a  score  of  46  to  19. 
After  defeating  Yale  the  team  made  a  tedious  trip 
from  New  Haven  to  Hanover,  meeting  the  Dart- 
mouth players  Saturdaj*  afternoon.  The  teams  were 
evenly  matched  and  although  Dartmouth  went 
ahead  in  the  first  half  and  assumed  a  lead  of  13  to  8, 
Cornell  rallied  in  the  second  period  and  the  game 
stood  22  to  22  when  time  was  called.  A  five-minute 
extra  period  was  decided  on  to  play  off  the  tie  in 
wliieh  Dartmouth  gained  tliree  extra  points  by 
scoring  a  foul  shot  and  a  field  goal.  The  final  score 
stood  25  to  23. 

On  Wednesday  night,  January  19,  the  Varsity 
staged  a  come-back  on  its  home  court  by  complete- 
ly outclassing  the  West  Virginia  five  by  a  score  of 
47  to  19.  The  first  half  of  the  contest  was  a  poor 
exhibition  of  basketball  but  the  second  period  saw 
the  Varsity  exhibit  more  of  its  old  time  form. 

On  its  next  week-end  trip  to  Princeton  and  West 
Point  the  team  lost  both  games.  The  game  with  the 
Tigers  was  lost  on  Friday  night,  January  21,  to  the 
tune  of  19  to  12.  By  winning  this  game  the  Orange 
and  Black  quintet  evened  up  matters,  for  the  Var- 
sity had  defeated  Princeton  on  December  20  in  Ith- 


aca bj'  a  score  of  24  to  21.  In  the  game  at  West 
Point,  Cornell  led  for  the  fir.st  few  minutes  of  play 
but  the  Cadets  tlien  took  the  lead  and  held  it 
throughout  the  whole  game  the  final  score  being  29 
to  20. 

In  its  next  game  the  Ked  and  White  five  was  more 
successful  than  it  had  been  on  its  la.st  trip.  The 
University  of  Buffalo  quintet  suffered  defeat  at  the 
hands  of  the  Varsity  on  Wednesday  night,  January 
26,  by  a  score  of  26  to  14.  The  game  was  loose  and 
ragged  and  at  times  verj'  .slow.  This  was  the  last 
game  of  the  first  term. 

The  team  consisting  of  Captain  Molinet,  Barke- 
lew,  Sidman,  Eippe  and  Cornish  is  coached  by 
Ortner,  '19.  Molinet  and  Sidman  both  stand  very 
high  up  on  the  list  of  individual  scorers.  Pope, 
Karnow,  Maier  and  Becker  of  the  squad  are  all  do- 
ing good  work. 

At  the  time  of  going  to  press  Cornell  stands 
fourth  in  the  Intercollegiate  League  having  won 
three  games  and  lost  two. 


'  The  election  of  Charles  C.  Carter, 

Carter  Elected  "22  of  Rock  Island,  111.,  as 
Cross  Country  captain  of  the  1921  cross  country 
Captain.  team  was  ratified  at  a  recent  meet- 

ing of  the  Major  Sports  Council. 
The  election  of  W.  S.  Dodge  '22  as  captain  of  the 
1921  football  team  was  also  ratified  at  this  meeting. 
Carter  has  been  one  of  the  best  performers  for 
the  cross  country  team  during  the  past  season,  the 
outstanding  feature  of  his  record  being  the  fine 
showing  he  made  against  the  combined  team  of  Ox- 
ford-Cambridge runners  on  December  31  at  Roe- 
hampton,  England.  He  was  the  first  Cornell  man  to 
finish  and  came  in  a  hundred  yards  behind  Mclnnes 
of  Oxford,  the  winner.  Carter  ran  a  splendid  race 
and  finished  in  excellent  coiulition.  A  mid-season 
injury  prevented  him  from  entering  the  Intercol- 
legiate Cross  Country  run  held  at  New  Haven  on 
Saturday,  November  20.  He  was  a  jueraber  of  the 
Cornell  team  that  ran  at  the  Syracuse  invitation 
meet  earlier  in  the  season  and  was  awarded  a  silver 
cup  for  making  the  best  time  in  the  blind  handicap 
run.  Under  Coach  Moakley's  training  much  can 
be  expected  of  Carter  next  year,  for  this  is  his  first 
year  in  Varsity  athletics. 


This  year,  for  the  first  time  since  the  war. 
Hockey.     Cornell  again  has  a   hockey  team.     The 

1921  hockej'  team  coached  by  Coach 
Bawlf  opened  its  season  on  Saturdaj',  January  15, 
in  a  game  with  Hamilton  which  was  won  by  the 
visitors  by  a  score  of  2  to  0.  The  adverse  weather 
conditions  have  not  permitted  any  considerable 
hockey  practice  at  Ithaca  this  year,  but  the  team 
managed  to  get  iu  a  week's  preparation  before  meet- 
ing the  Clinton  seven  and  its  showing  on  the  whole 
(Continued   on  page   102) 


ALUMNI      NOTES 


78.  Philip  A.  Wclkcr  has  been  with  the  U.  S. 
Coast  and  Geodetic  Survey  for  over  30  years  and 
has  had  personal  charp;e  of  practically  all  kinds  of 
work  of  the  Service  in  nearly  every  part  of  th" 
United  States,  Alaska,  Porto  Rico,  Panama,  and  the 
Philippine  Islands.  At  present,  he  is  Personnel 
Officer.  His  address  is  The  Parkwood,  Washing- 
ton, D.  C. 

'97.  E.  T.  Agate  is  Engineer  in  charge  of  Con- 
struction with  the  Hydro-Electric  Power  Commis- 
sion, of  Ontario,  190  University  Ave.,  Toronto,  Ont. 
His  home  address  is  Celby  St.,  Toronto,  Ontario. 
Canada. 

'00.  Squire  E.  Fitch  has  been  appointed  a  Divi- 
sion Engineer  of  the  New  York  State  Highway  De- 
])artment.  His  home  address  is  33  Pearl  Street, 
Hornell,  N.  Y.,  but  he  may  be  addressed  at  Albany, 
in  care  of  the  New  York  State  Highway  Depart 
ment. 

'00.  James  H.  Miner,  who  is  an  estimator  with  D. 
P.  Robinson  &  Co.,  125  East  46th"  Street,  New  York 
City,  gives  his  home  address  as  Bellair  Drive,  Dobbs 
Perry,  N.  Y. 

'01.  Collingwood  B.  Brown,  who  is  engineering 
assistant  of  the  Canadian  National  Railways,  has 
changed  his  address  to  Toronto,  Ontario,  Canada,  in 
care  of  the  Canadian  National  Railways. 

'05.  Frank  C.  Tolles,  who  is  general  superintend- 
ent in  the  Bureau  of  Sanitation  of  Public  Service, 
Akron,  Ohio,  has  changed  his  address  to  45  South 
Balch  Street,  Akron,  Ohio. 

'07.  Francis  W.  Magdigan,  who  is  an  assistant 
engineer,  has  changed  his  address  to  460  Maplewood 
Avenue,  Rochester,  N.  Y. 

'07.  Donald  F.  McLeod  is  professor  of  municipal 
engineering  in  the  University  of  Mississippi. 

'07.  A  daughter,  Eloise  Adelaide,  was  born  on 
September  27  to  Mr.  and  Mrs.  Clarence  H.  Swick, 
Capitol  Heights,  Md.  Mr.  Swick  is  with  the  U.  S. 
Coast  and  Geodetic  Survey,  Washington,  D.  C. 

'09.  Walter  Gibb  is  head  of  the  Shingle  Leather 
Company,  313  Vine  Street.,  Philadelphia,  Pa.,  manu- 
facturers of  curried  belding,  and  friction,  hydraulic 
and  strap  leathers.  His  liome  address  is  4,650  Locus 
Street,  Philadelphia. 

'09  Don  0.  Stone,  who  is  maintenance  engineer 
with  the  State  Department  of  Ohio,  has  changed  his 
address  to  2,410  Indiana  Avenue,  Columbus,  Ohio. 

'10.  Mr.  and.  Mrs.  Howard  T.  Critchlow  an- 
nounce the  birth  of  a  son,  George  Franklin,  on  Octo- 
ber 26.  Mr.  Critchlow  is  water  engineer  of  the 
State  of  New  Jersey.  Mrs.  Critchlow  is  the  daugh- 
ter of  Professor  and  Mrs.  G.  S.  Moler,  of  Ithaca. 
They  live  at  577  Rutherford  Avenue,  Trenton,  N.  J. 


■JO.  Ciicster  H.  Ijoveland,  who  is  Chief  Hydraulic 
Engineer  with  the  California  Railroad  Commission, 
has  changed  his  home  address  to  2,730  Garber  St., 
Berkeley,  California. 

Ml.  Clarence  H.  Davidson,  designing  engineer 
of  the  Board  of  Public  Works,  of  Manila,  P.  I.,  has 
completed  a  design  for  a  new  reinforced-coiicrete 
pier  for  Manila,  which  will  cost  about  .$5,000,000. 
He  has  I'eturned  to  the  United  States  and  is 
living  at  301  E.  161st  Street,  New  York  City. 

'11.  Major  Octave  De  Carre,  C.  A.  C,  has  been 
transferred  from  Washington,  1).  C.,  to  Fort  Han- 
cock, N.  J. 

'11.  Rafael  Conzolez  is  in  charge  of  the  construc- 
tion of  an  800  H.  P.  hydro-electric  plant  in  Cayey, 
P.  R.  He  lives  at  35  San  Sabastian  St.,  San  Juan, 
P.  R. 

'11  CE,  '12  MCE.  Horace  A.  Vanderbeek  has 
returned  to  China  where  he  will  resume  his  duties 
as  dean  of  the  department  of  civil  engineering  of 
the  Government  Institute  of  Technology  at  Shang- 
liai. 

'12.  Albert  B.  Clunau  is  as.>i>taal  manager  of 
Purchases  with  the  J.  G.  White  Engineering  Corpo- 
ration ;  his  work  involves  considerable  knowledge 
of  engineering  as  all  the  engineering  data  passes 
through  his  hands  from  the  Engineering  Dei)t.  to 
the  Purchasing  Dept.  His  home  address  is  265 
Ocean  Ave.,  Brooklyn,  N.  Y. 

'12.  Maurice  ^I.  Wyckoff  was  married  on  June 
23  to  Miss  Sadie  Britwitz,  of  New  York  and  Tampa, 
Fla.  Tliey  are  living  at  1,215  Grand  Concourse, 
New  York.  Mr.  Wyckoft  is  general  purchasing 
agent  for  the  T.  A.  Gillespie  and  allied  companies. 

'13.  Ernest  W.  Eickelberg  is  with  the  U.  S.  Coast 
and  Geodetic  Survey  doing  experimental  work  for 
the  purpose  of  determing  the  intensity  of  gravity, 
the  magnetic  effect  of  the  new  Invar  Pendulums  and 
their  constants,  in  the  states  of  Wyoming,  Colorado, 
and  South  Dakota ;  he  is  also  in  charge  of  primary 
triangulation  in  California  and  Oregon. 

'13.  Mr.  and  Mrs.  Edwin  F.  Koe.ster,  of  Wilming- 
ton, Delaware,  announce  the  birth  of  a  daughter, 
Margery,  on  November  19.  Mr.  Koester  is  engineer 
in  charge  of  the  city  surveying  department. 

'13.  Stephen  II.  Smith  was  married  on  August 
20  to  Miss  Greta  Victoria  Jones,  of  Boston;  their 
mail  address  is  Lock  Box  84.  Milton,  N.  H.  Smith 
is  chief  engineer  with  F.  W.  Jones  &  Company,  En- 
gineers. 

'13.  Charles  T.  Wanzer  is  with  the  Waterec 
Power  Company,  R.  F.  D.,  Longtown,  S.  C. 

'13.  Theodore  L.  Welles,  who  is  construction  en- 
gineer with  tlie  Crowell  &  Little  Construction  Co., 
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l,!i;il  East  oTtli  St.,  t'lfvelaud.  Ohio,  lives  at  1,960 
East  Ei<,'lity-tliii-(l  St. 

'l.'i.  Russell  D.  Welsh  is  a  drat'tsman  in  eliarge  of 
the  Patten,  Pa.,  office  of  the  I'eiuisylvania  Coal  & 
Coke  Corporation.  He  is  siipei'visor  of  all  eoiistinic^ 
tion  work  in  the  district  eomijrisiiif;'  twenty-four 
mines  Avithin  a  radius  of  thirty  miles  from  Patten. 
His  mail  address  is  P.  0.  Box  524,  Patten,  Pa. 

'14.  Albert  C.  Dunn,  who  is  liifrhway  engineer 
with  the  United  States  Bureau  of  Public  Roads,  nuiy 
be  addressed  to  P.  0.  Box  415,  Richmond,  Va. 

'14.  Charles  H.  Fowler,  who  is  concrete  enfj:inc('r 
with  F.  T.  Ley  Company  Inc.  of  Fairmount,  West 
Virginia,  has  changed  his  address  to  5,500  Beverly 
Place,  Pittsburgh,  Pa. 

M4.  Paul  L.  Heslop  is  engaged  in  designing  a 
power  house  and  multiple  arch  dam  at  Grants  Pas.s, 
Oregon. 

'15.  Porter  A'.  Hanf  is  chief  draftsman  with  the 
Southern  Sierras  Power  Co.,  Rivei'side,  California. 
His  home  address  is  Box  97,  San  Bernardino,  Calif. 

'15.  Erich  E.  Schmied  is  designing  engineer  with 
the  Morgan  Engineering  Company,  Memphis,  Tenn. 
He  is  in  charge  of  estimates  and  draftsmen  in  the 
improvement  of  approximately  133  miles  of  roads  in 
several  of  the  road  districts  of  Arkansas. 

'15.  Edward  J.  Thomas  is  an  assistant  in  the 
Teclmical  Dei)artment,  of  the  DuPont  CluMuical 
Comi)any,  Wilmington.  Del.  llis  home  aildress  is 
1002  W.  Lafayette   Ave.,  Baltimore  Md. 

'16.  William  H  Fritz,  Jr.,  who  is  in  the  lumber 
business  at  1,420  C  .estnut  St.,  Philadelphia,  lives  at 
Berwyn,  Pa. 

'16  Grad.  Carlyle  D.  Geisler,  who  is  a  highway 
bridge  engineer  with  the  U.  S.  Bureau  of  Publn; 
Road.s,  has  changed  his  address  to  the  U.  S.  Bureau 
of  Public  Roads.  Washington,  D.  C. 

"16.  Robert  S.  Terrance  has  changed  his  ad- 
dress to  Industria  100,  Havana,  Cuba. 

'17.  Benjamin  Friedenberg  is  acting  temporarily 
as  Executive  Officer  of  the  V.  S.  S.  Explorer  at 
Seattle,  Washington. 

'17.  Mr.  and  Mrs.  Charles  A.  Hoffman  announce 
the  birth  of  a  son,  Charles  Allan,  jr.,  on  October 
23,  1920.  Mrs.  Hoffman  was  Margaret  L.  Chapman, 
'18.  They  live  at  153  North  Fourth  Street,  Reading. 
Pa. 

"17.  A.  R.  Icasiano  is  project  engineer  for  tiie 
Manila  Railroad  Company  on  the  _  construction  of 
the  Calanag-Guinayangan  Road  at  the  Hondagne, 
Tayabas,  P.  I. 

'17.  Gabriel  E.  Lund  is  tield  engineer  on  the 
construction  of  a  sugar  mill  in  Cayo  Mambi,  Cuba, 
for  the  W'est  India  Sugar  Finance  Corporation. 

'17.  A  son,  Peter  Frederick,  was  born  on  Sep- 
tember 1,  to  Mr.  and  Mrs.  Oscar  F.  Priester  (Helen 
F.  Bell,   '17),  2,516  Fulton  Ave.,  Davenport,  Iowa. 

"17.  Since  his  arrival  in  the  Philippine  Islands, 
Leroy  P.  Rayner  has  been   on   deep  sea  soundings 


in  the  Sulu  Sea,  and  similar  soundings  off  the  east 
of  Luzon.  He  is  now  acting  as  executive  officer  on 
board  the  U.  S.  S.  Pathfinder  and  his  address  is  in 
care  of  the  Director  of  Coast  Surveys,  Manila,  P.  I. 
'18.  A  son,  Charles  Allan,  Jr.,  was  born  on  Octo- 
ber 31,  1920,  to  Mr.  and  Mrs.  dairies  A.  Hoffman, 
153  North  Fourth  St.,  Reading,  Pa. 

'19.  Damon  Douglas  is  with  the  Turner  Con- 
struction Compan.y  in  New  York.  He  lives  at  17 
Park  Avenue,  Mount  Vernon,  N.  Y. 

'19.  George  S.  Hiseoek,  who  is  with  the  McClin- 
tic-Marshall  Construction  Co.,  at  Pitt.sburgh,  Pa., 
can  be  reached  by  addressing  letters  in  care  of  Mrs. 
J.  M.  W^illard,  448  Center  Ave.,  Verona,  Pa. 

'20.  James  R.  Cook  is  now  a  draughtsman  with 
Hazen,  Whipple  and  Fuller,  of  30  East  42nd  Street, 
New  York  City. 

'20.  Miss  Olive  W.  Dennis  is  in  the  bridge  engi- 
neering department  of  the  Baltimore  and  Ohio  Rail- 
road, Baltimore,  Md.  She  lives  at  1,021  Madison 
Avenue. 

'20.  Eduard  Fritz,  jr.,  is  appraiser  (,f  public 
utilities  with  Haganah  and  Erickson,  F'irst  National 
Bank  Building,  Chicago,  111. 

'20.  Bernard  J.  Harrison  has  been  elected  a 
Junior  Member  of  the  American  Society  of  Civil 
Engineers. 

'20.  George  W.  Pond  is  in  the  engineering  de- 
]iartment  of  the  Alabama  Power  Co.,  Birmingham, 
Ala.;  he  lives  at  1,108  Sonth  Thirteenth  St.,  Bir- 
mingham. 

M.  C.  E.  '20.  I  Hsiaug  Pei  has  been  elected  a 
Junior  in  the  American  Society  of  Civil  Engineers. 
He  is  M-ith  the  ^Miami  Conservancy  District  at  Day- 
ton, Ohio. 

'20.  Lacy  L.  Shirej*,  who  is  Assistant  in  Engineer 
Corps  on  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Railroad  at  Indianapolis,  Ind.,  has  been 
elected  a  Junior  in  the  American  Societj-  of  Civil 
Engineers. 

'20.  Joseph  A.  Thomas  has  been  elected  a  Junior 
in  the  American  Society  of  Civil  Engineers.  His 
hime  address  is  Clark's  Summit,  Pa. 

'20.  A.  V.  D.  Wallace  of  Goshen,  N.  Y.,  has  been 
elected  a  Junior  in  the  American  Societv  of  Civil 
Engineers. 

M.  C.  E.  '20.  Chia  T.  Yeli  has  received  a  high- 
way fellowship  from  the  University  of  Michigan, 
and  will  pursue  advanced  study  in  highway  trans- 
port and  highway  engineering  at  the  University  of 
ilichigan  until  next  April.  Until  December  he  was. 
employed  in  the  engineering  department  of  the  Tide 
Water  Oil  Comi)any,  Bayonne,  N.  J. 

'20.  Herbert  H.  Liiniell,  whose  address  is  19 
Florentine  Garden,  Springfield,  Ma.ss.,  has  been 
elected  a  Junior  in  the  American  Societ.y  of  Civil 
Engineers. 

'20.  ■\Iarcus  Sorokin  of  Russia  has  been  elected 
a  Junior  in  the  American  Societj"  of  Civil  Engineers. 
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THE  BRIGHT  SIDE  OF  ENGINEERING 

Haying  is  one  thing  and  doinff  is  another. 

On  the  Northwestern  Railway  a  bridge  had  been 
destroyed  by  fire,  and  it  was  neeessai'y  to  quiekl.y 
replace  it.  An  engineer  and  his  staf?  were  ordered 
in  haste  to  the  plaee  to  gather  the  necessary  data 
and  draw  plans  for  a  new  bridge.  Two  days  later 
came  the  snjjerintendent  of  the  division.  Alighting 
ironi  Iiis  private  car,  he  encountered  the  old  master 
bridge-builder  of  the  division. 

"Bill,"'  said  the  superintendent — and  the  words 
(luivered  with  energy — "I  want  this  job  rushed. 
S]ver}'  hour's  delay  costs  the  company  money.  Has 
the  bridge  engineer  sent  you  any  part  of  the  plans 
yet  so  that  you  can  start  something?'' 

"I  don't  know,"  said  the  old  bridge-builder, 
"whether  that  engineer  feller  has  the  picture 
drawed  yet  or  not,  but  the  bridge  is  up  and  the 
trains  is  passin'  over  it." — The  Iowa  Engineer. 


Tlie  following  episode  will  be  of  interest  to  engi- 
neers familiar  with  the  practice  of  making  out  re- 
ports. The  author  is  an  engineer,  employed  by  a 
large  manufacturing  corporation,  who  was  taken  ill 
with  appendicitis  and,  after  surviving  the  customary 
rites  guaranteed  in  such  performance— the  aliena- 
tion of  his  appendix — dispatched  this  account  of 
the  circumstances  to  the  head  of  his  department. 

Dear  Boss:  Arrived  customer's  plant  Thursday 
tlie  13tli.  Spent  day  taking  levels,  ruinung  lines, 
establisliing  clearances,  cleaning  up,  etc. 

Friday  the  14th,  opened  bottle  of  ether  waves, 
experimented  with  same.  Visited  Mars,  the  Moon, 
Venus,  etc.,  M'hile  Master  Mechanic  and  pipe-fitters 
opened  chest  and  looked  for  cracked  fitting ;  finally 
found  same  and  removed  it. 


Saturday  the  l')th  and  Sunday  the  16tli.  (h  laved 
on  account  of  trouble  with  pipe  lines,  etc. 

Monday  the  17th,  started  fires  with  light  fuel 
and  got  steam  turned  on  in  lines. 

Tuesday  the  18th,  general  lining  up,  grouting, 
etc.  Will  operate  on  light  load  shortly,  full  load  in 
about  ten  days.  Work  3.5%  completed.  Did  not 
replace  defective  fitting. — Wi.seonsin  Engineer. 


A  surveyor  was  one  summer  tracing  a  township 
line  across  some  farm  lands  in  Minnesota.  As 
chance  would  have  it,  the  line  passed  directly 
through  a  large  barn  having  double  doors  on  each 
side  of  it,  and  tliey  found  they  conld  continue  their 
measurements  through  the  barn  by  opening  the 
doors  and  thus  avoid  making  any  difficult  offsets. 
The  owner  watched  their  progress  with  considerable 
interest,  but  made  no  comment  until  they  had 
reached  the  further  side  of  the  barn,  when  he  asked : 

"That  a  railroad  ye-all  surveying  fer?" 

"Certainly,"  replied  the  surveyor. 

The  farmer  meditated  a  bit  as  he  closed  the  barn 
doors  behind  them,  when  he  remarked,  somewhat 
aggressively,  "I  hain't  got  no  objections  ter  havin' 
er  railroad  on  my  farm,  but  I'll  be  darned  ef  I'm 
goin'  ter  get  up  at  all  hours  of  the  night  ter  open 
and  shut  them  doors  fer  yer  trains  ter  go  through!" 
— The  Iowa  Ejigineer. 


SAMSON  SPOT  SASH  CORD 


SAMSON  CORDAGE  WORKS.  BOSTON.  MASS. 


NOTICE  TO  EMPLOYERS 

The  Cornell  Society  of  Civil  Engineers  maintains  a  Registration  Bureau. 
Complete  up-to-date  records  of  2,Q00  men  are  on  file. 
These  impartial  records  are  available  to  employers. 
The  Bureau  makes  no  charges  and  is  run  without  profit. 

The  Bureau  keeps  the  interest  of  the  employer  in  mind  and  will  not  recommend  a  man  un- 
less qualified. 
The  Bureau  has  high  class  men  on  file  as  well  as  men  suitable  for  modest  positions. 
Please  bring  this  to  the  attention  of  an  individual  who  is  likely  to  employ  a  Cornell  man. 
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Boom  2601 

165  Broadway 

New  York  City 


REGISTRATION  BUREAU 
C.  R.  Harding 

Chainnau 


Cortland 

Telephone 

4800 
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COMMERCIAL 
TESTING 

WILL  BE  DONE  IN 

Hydraulic  and  Testing 
Material   Laboratories 


OF  THE 


COLLEGE  of 
CIVIL  ENGINEERING 

CORNELL  UNIVERSITY 


Courses  of  Instruction  in  all  Branches  of 
Civil  Engineering 


F.  A.  BARNES,  Director  Lincoln  Hall 

ITHACA,  N.  Y. 

Please  mention  The  Cornell  Civil  Exqixeek 
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COIiLEOE  NOTES 

(Ooiitimicil   from   psiKi'  9") 

was  yreditablc.  Cornell  played  a  very  mucli  l)ettei- 
game  on  the  defensive  than  on  the  oflPensivc.  Tin; 
Varsity  frequently  lost  the  puck  when  witiiin  seoi-- 
in<,'  distance  of  the  Hamitlon  goal.  The  Hamiltoji 
af?groKation  skated  well  and  could  >ise  their  sticks 
better  than  Cornell. 

The  second  game  of  the  season  was  ])layed  on 
Saturday,  January  22  against  the  University  of 
Buffalo  Hockey  Team  and  resulted  in  a  very  easy 
victory  for  the  Varsity,  the  score  being  10  to  0.  The; 
ice  was  soft  and  covered  with  water  but  the  teams 
were  able  to  ])lay  through  the  full  time  of  two 
twenty-minute  periods.  Young  scored  three  goals 
for  Cornell;  Finn,  Thornton  and  Tuttle,  two;  and 
RoUo,  one.  The  Cornell  line-up  is  as  follows :  White- 
hill,  goal;  Young,  left  defense;  Tuttle,  right  de- 
fense; Finn,  left  wing;  Thornton,  center;  Barker, 
right  wing. 


three  games  and  htst  two,  is  now  tied  for  second 
place  witli  Dartmouth  in  tlie  iTitercoUegiate  league. 
Columbia  and  Penn  are  tied  for  first  place  with 
three  games  and  lost  two,  is  now  tied  for  third 
two  games  won  and  one  lost.  Any  one  of  these  four 
teams  has  a  trood  chance  for  the  Intercollegiate 
1roj)liy. 


On  Saturday  afternoon,  February  12, 
Cornell  20  before  a  crowd  of  3,500  ])eople  in  the 
Penn  19.        Now    Drill    Hall,    tlie    Cornell    Varsity 

Basketball  Team  sent  the  previously 
undefeated  Penn  (luintet  down  to  defeat  by  a  score 
of  20  to  If)  in  one  of  the  most  sensational  basketball 
games  seen  in  Ithaca  in  many  years.  The  powerful 
Penn  aggregation  defeated  the  fast  N.  Y.  U.  five 
by  a  score  of  24  to  11  and  many  believed  tiiat 
Cornell  did  not  have  the  proverbial  "prayer  ' 
against  Penn.  However,  wonderful  teamwork  on 
the  part  of  the  Red  and  "White  antl  their  airtight 
defense  gave  the  Ithacans  a  very  slight  advantage 
over  Penn.  But  the  entire  game,  as  the  score  would 
indicate,  was  a  supreme  battle  for  the  lead  which 
fluctuated  throughout  the  Avhole  contest  between 
the  two  teams.  Not  until  the  final  whistle  of  the 
game  sounded  was  the  outcome  assured. 

At  the  start  of  the  game  Penn  ran  up  a  lead  of 
four  points  but  the  Red  and  White  quickly  rallied 
and  the  first  half  ended  in  an  8  to  8  tie.  At  no 
time  during  the  second  period  did  the  lead  advance 
by  more  than  two  points.  Both  teams  fought  and 
struggled  valiantly  to  run  up  a  safe  lead  but  it 
was  nip  and  tuck  all  the  way  with  first  one  team 
ahead  by  one  or  two  points  and  then  the  second 
tieing  or  making  a  small  lead  of  several  points. 
Captain  McNichol  easily  proved  himself  the  star 
for  the  visitors  by  caging  nine  out  of  twelve  fouls 
and  by  getting  two  field  goals.  For  Cornell,  Cap- 
tain Molinet  threw  in  the  winning  basket  from  the 
center  of  the  court  during  the  last  three  minutes 
of  play,  besides  getting  another  basket  during  the 
contest.  Sidraan,  the  diminutive  Cornell  guard, 
caged  eight  out  of  eleven  fouls.  The  other  mem- 
bers of  the  team,  Barkalew,  Rippe,  Cornish  and 
Pope,  each  got  one  basket. 

Due  to  its  victory  over  Penn,  Cornell,  having  won 


CORNELL  SOCIETY  OF  ENGINEERS 

Tlie  Ainutal  Dinner  of  tin-  Conieil  Society  of  En 
gineers  was  held  at  the  Machinery  Club,  50  Church 
Street,  New  York  (Jity,  on  January  21,  1921. 

The  dinner  was  attended  l)y  nearly  500  engineer- 
ing alumni  and  was  the  biggest  celebration  in  the 
liistory  of  the  Society.  When  it  is  remembered  that 
of  the  1,563  members  of  the  Society,  there  are  but 
519  resident  mendjcrs,  it  can  be  seen  that  it  was 
truly  an  achievement  to  get  an  attendance  of  500. 

Since  the  former  students  of  Sibley  College  were 
made  eligible  for  membership,  three  months  ago, 
540  former  Sibley  men  have  joined  the  Society,  and 
they  were  strongly  represented  at  the  dinner. 

Cornell  songs  and  good  cheer  were;  in  the  air,  and 
(dd  friendsliips  were  renewed :  these  are  the  things 
whieli  always  make  the  Annual  Dinner  a  success  and 
a  pleasantly  anti(Mpated  event. 

The  President  of  the  Society,  Ira  W.  McConnell, 
"97,  sailed  for  Brazil  on  the  19th  of  January,  and 
consequently  the  position  of  toastmaster  was  filled 
by  Vice-President  Henry  N.  Ogden,  '89. 

The  key-note  of  the  evening  Avas  struck  by  the 
University's  President,  Albert  W.  Smith,  78,  when 
he  talked  in  an  inspiring  way  on  the  subject  of 
loyalty. 

Col.  Arthur  Woods,  former  Police  Commissioner 
of  New  York  City,  was  the  principal  speaker  of  the 
evening.  He  compared  in  an  entertaining  way  the 
duties  and  training  of  the  engineer  and  of  the 
"Cop."  The  principal  difference,  he  pointed  out, 
was  that  the  engineer  designs  and  builds  with  ma- 
terials for  the  safety  and  convenience  of  humanity, 
whereas  the  "Cop"  works  against  the  disturbina 
elements  in  humanity  itself  in  the  enforcement  of 
the  law,  resulting  in  the  safet.v  of  humanity.  Each, 
he  pointed  out,  is  dependent  ujion  the  other,  as 
bridges  could  not  be  used  and  the  wheels  in  the  ma- 
chines in  the  factories  could  not  turn  without  the 
l)rotection  afforded  by  the  "t'o)),"  and  the  "Cop" 
would  have  nothing  of  value  to  protect  if  it  were 
Tiot  for  the  engineer. 

Dean  Dexter  S.  Kimball  tlien  pointed  out  the  ad- 
vantages which  he  expects  will  accrue  from  the  com- 
bination of  the  colleges  of  engineering  at  Cornell 
and  enlarged  nj)on  President  Smith's  snbject  of 
loyalty. 

Dean  E.  E.  Ha.skell,  79,  of  the  College  of  Civil 
Engineering,  brought  with  him  a  message  from  Mrs. 
C.  L.  Crandall,  wife  of  the  late  Professor  C.  L  .Cran- 
dall.     The  Cornell  Annual  Dinner  would  never  be 
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ooiuplete  without  a  message  from  Mrs.  Crandall. 
She  is  held  in  higher  esteem  by  all  of  the  alumni 
than  it  is  possible  to  adequately  express.  Professor 
Barnes  added  further  references  to  Mrs.  Crandall 
and  assured  the  boys  that  she  is  still  "playing  the 
game"  as  pluckily  as  ever. 

Romeyn  Berry,  '04,  Graduate  Manager  Cornell 
University  Athletic  Association,  then  lifted  the 
meeting  out  of  the  depths  of  profound  idealism  -vvitli 
his  characteristic  humorous  offei-ing. 

It  was  fine  to  be  sent  home  in  such  good  humor, 
and  his  talk  was  a  reminder  that  along  with  loyalty 
we  must  have  a  sense  of  humor  to  accomplish  ihe 
best  ultimate  results. 

The  arrangements  for  the  dinner  were  under  the 
direction  of  Mr.  J-  D.  Anderson,  '10,  Chairman,  and 
it  is  to  the  energy  and  hard  work  of  Mr.  Anderson 
and  his  Committee  that  the  success  of  the  dinner 
was  chiefly  due. 


SHEET  PILES 

(Continued  from  page  92) 
to  make  them  draw  together  in  driving,  and  there 
may  be  one  or  more  full  length  jet  pipe  holes  -T, 
cored  in  each  pile  unit  to  facilitate  the  use  of  hy- 
draulic or  pneumatic  pressure  in  istallation. 
Lock  Joint  Piles 
Precast  piles  may  be  provided  with  regular  steel 
sheet  pile  interlocks  for  the  installation  joints. 
These  interlocks  may  be  of  any  available  type  and 
are  easily  and  economicalh*  provided  by  splitting  a 
standard  steel  sheet  pile  through  the  center  longti- 
tudinal  line,  punching  holes  through  the  web  of 
each  portion,  and  easting  the  male  and  female  ele- 
ments M  and  F  in  the  concrete,  as  indicated  in  tli'e 
sketch,  with  bent  anchor  bars  A  passed  through  the 
punched  holes.  One  sheet  pile  12  inches  Avide  will 
thus  provide  for  the  interlock  of  a  concrete  pile 
unit  two  or  three  times  as  wide. 

Lap  Joint  Pileg 

A  very  simple  type  of  concrete  sheet  pile  is  made 
with  a  ship  lap  joint  that,  if  carefully  installed, 
will  serve  in  many  cases  without  any  method  of 
interlocking.  If  it  is  desirable  to  provide  a  positive 
interlock  for  this  type,  it  can  be  easily  and  cheap- 
ly accomplished  by  inserting  full  length  projecting 
plates  P.  P.  in  the  transverse  and  longitudinal  faces 
of  the  joints  to  engage  corresponding  recesses  in 
the  adjacent  units.  These  piles  can,  like  most  of 
the  other  types,  be  cast  in  very  simple  forms  and 
have  no  delicate  projections  subject  to  special  in- 
jury in  driving.  Like  the  other  types  they  can  be 
provided  witli  jet  holes  and  should  have  their  lower 
ends  bevelled  to  draw  together  in  driving. 

Cast-in-Place  Sheet  Piles 
Under  any  conditions  where  it  is  possible  to  drive 
a  rugged  solid  pile  of  the  same  dimensions,  concrete 


slieet  piles  can  l)e  installed  by  a  combination  of  the 
hollow  sheet  pile  and  driving  bar  principles.  Hol- 
low sheet  piles  of  either  the  spring  lock  or  slip 
joint  type,  can  under  favorable  conditions  be  made 
of  any  required  dimensions  and  of  extremely  thin 
metal,  even  as  light  as  18  or  20  gauge,  the  limita- 
tions usually  being  the  strength  required  for  the 
projecting  joint  member  to  be  safely  driven.  This 
enables  the  steel  weight  and  cost  to  be  reduced  to  a 
very  small  amount  and  permits  the  steel  to  be  left 
permanently  in  the  ground  without  involving  seri- 
ous expense. 

Tlie  spring  lock  pile  can  be  made  with  the  end 
entry  or  the  side  entry  joint,  and  with  bent  or  rolled 
joint  bars,  the  former  being  usually  much  cheaper 
and  more  convenient. 

In  most  cases  the  lower  end  of  the  pile  web  pro- 
jects beyond  the  flanges  and  is  bent  180  degrees  to 
form  a  hook  H,  or  pocket  engaging  the  lower  end  of 
a  solid  wood  or  steel  driving  bar  D,  somewhat  longer 
than  the  pile  unit,  which  receives  the  impact  of  the 
liammer,  relieves  the  steel  pile  of  all  stress  except 
tension,  and  is  removed  as  soon  as  the  pile  is  driven 
to  required  penetration.  This  provides  a  very  sub- 
stantial chisel  edge  that  is  not  injured  by  encoun- 
tering ordinary  obstacles,  can  cut  through  or  dis- 
place many  of  them  without  impairing  the  integrity 
of  the  steel  pile,  and  is  entirely  independent  of  the 
subsequent  concreting. 

Covered  Unit  Piles 

The  covered  unit  type  of  concrete  pile  possesses 
several  features  of  great  superiority  that  make  it 
convenient,  economical  and  extremely  desirable  for 
lieavy  or  thin  sheeting  where  a  perfecti}'  regular 
flat  construction  of  absolute  uniformity  and  in- 
tegrity is  required. 

For  thin  sheeting  it  is  made  with  ordinary  slip 
joint  pile  units  all  of  which  are  duplicates.  Each  unit 
is  driven  with  a  driving  bar  D,  engaging  the  hook 
bottom  II,  and  the  lip  L,  of  the  hook  is  extended 
far  enough  to  cover  the  lower  end  of  a  detachable 
back  plate  P,  covering  the  face  of  the  'driving  bar 
opposite  to  the  pile  web  W.  As  each  successive  unit 
is  driven  the  web  W  of  the  slip  joint  pile  is  inserted 
at  K  between  the  cover  plate  P  and  the  joint  flange 
of  the  previously  driven  pile,  thus  making  the  steel 
construction  continuous  on  both  sides.  The  plate 
P  covering  the  channel  shaped  hollow  of  the  as- 
sembled pile  makes  a  complete  and  enclosed  rec^ 
tangle  which,  after  the  withdrawal  of  the  driving 
bar,  is  filled  with  conci'ete.  After  the  concrete  is 
set  the  detachable  plates  P,  P,  can  be  withdraAvai 
and  used  again,  in  which  case  they  are  usually  made 
of  heavy  metal,  but  if  it  desired  to  retain  them 
permanently  in  position  they  may  be  made  of  very 
thin  metal  and  thus  reduce  the  cost  of  steel. 

With  this  type  of  sheeting  if  the  steel  eventually 
(Continued  on  page  VII) 
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(Continued  from  page  103) 
disappears  entirely  through  corrosion,  the  integrity, 
of  the  sheeting  will  be  in  no  way  impaired  except 
by  the  negligible  loss  of  the  interlock  which  is  chief- 
ly necessary  for  installation  purposes. 

The  rights  to  use  the  patented  slip  joint,  spring 
lock  joint  and  driving  bar  features  are  easily  ob- 
tained and  the  steel  piles,  weighing,  according  to 


width,  3  pounds  or  even  less  per  square  foot  of  web, 
can  be  fabricated  from  standard  commercial  sheets 
{it  any  place  where  a  bending  brake  of  adequate  ca- 
pacitj-  is  available,  by  two  or  three  men,  at  the  rate 
of  50  to  400  square  feet  per  hour,  according  to  di- 
mensions. 
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EDITORIALS 


It  is  to  be  regretted  that  tlie  thesis  is 
The  Thesis,  a  part  of  the  curriculum  of  the  School 
of  Civil  Engineering  which  is  being 
negh'eted  by  the  student  body.  At  the  time  that 
i('(|uii('ii  tlieses  were  discontinued,  there  \va>  |)i'e- 
suinably  no  intention  of  curtailing  commendable 
thesis  work,  but  sueh  has  seemingly  been  the  case. 
It  would  seem  that  in  research  and  investigation, 
till'  Schiiol  of  Civil  Engineering  is  trailing  not  only 
some  (d'  the  colleges  of  this  university  but  also  that 
of  many  other  institutions. 

The  field  of  research  in  Civil  Engineering  is  wide 
opcii.  and  many  problems  are  yet  untouciied.  Mr. 
MaeDonald.  Director  of  the  U.  S.  Otifice  of  Public 
Koads,  has  said  tliat  the  greatest  need  of  the  coun- 
ti'y  even  more  so  than  available  money,  in  the  de- 
velopment of  our  public  roads  to  withstand  modern 
traffic,  is  research.  A  National  Highway  Research 
Council  has  recently  been  established,  and  the 
School  of  Civil  Engineering  has  been  asked  to  help. 
There  is  abundant  material  for  theses  along  lines 
suggested,  having  to  do  with  road  failures,  soil  beai' 
ing.  eifcct  of  frost,  water,  and  other  deteriorating  in- 
(buMices.  In  the  field  of  concrete,  two  very  recent 
and  new  methods  of  proportioning  concrete  need 
cliecking  and  rationalizing.  A  recent  editorial  and 
an  article  b.y  Daniel  F.  Moran  in  the  Engineering 
Xcnvs  Record  call  for  a  needed  research  in  soil  bear- 
ing and  an  analysis  of  foundation  stresses.  In  all 
(i(>l)artments  may  be  found  subjects  for  investiga- 
tion which  would  be  well  worth  the  time  spent  by 
those  who  uiulertake  them.  It  will  be  found  that 
the  faculty  members  in  the  different  dejiartments 
are  always  iiiter(>sted  and  ready  to  aid  in  sueh  in- 
vestigations. 

Certaiidy  a  portion  of  each  class  is  fitted  teni- 
pcranientally  and  by  actual  liking  to  uudei'take  anil 
cai'ry  to  a  successful  coiudusion  a  definite  problem 
in  research  or  investigation.  Manifestly  in  the 
thesis,  perhayis  more  than  in  most  of  our  courses,  re- 
sidts  are  the  prinuiry  object.  The  thesis,  to  be  of 
value,  must  give  results  that  are  practical  and  use- 
ful, and  which,  if  published,  will  be  a  credit  to  the 
institution  and  to  the  studeids  concerned.  Real 
results  in  an   investigation  are  not  usually  secured 


excejit  after  a  considerable  aniouid  of  indeiiendent, 
hard  work  has  been  done  and  a  great  deal  of  pati- 
ence to  do  tedious  operations  has  been  exercised.  In 
addition  to  these  (lualifieations  must  be  added  the 
id)ility  to  do  things  witli  the  hands  or  the  aptitude 
in  tin'  actual  manifestation  of  tools  and  apparatus. 
It  is  surprising  how  many  students  iiave  not  the 
abilit.y  to  do  thijigs  with  the  hands.  Last  and  per- 
haps most  important  must  be  the  ability  to  organize 
the  results  of  the  investigations  in  order,  to  point 
out  the  steps  to  be  taken,  and  to  draw  correct  con- 
elusions  fr(un  the  work  alread\-  done.  It  is  plain 
that  there  is  a  great  need  for  work  sueh  as  the  thesis 
affords,  and  that  there  are  men  in  each  class  well 
((ualified  to  carry  it  through. 

The  Comnnttee  on  Research  of  the  American  Con- 
crete Institute  in  its  report  to  the  rectent  convention 
gives  the  following  subjects  that  need  study  in  the 
field  of  concrete : 

1.  Proper  methods  of  measuring  (piantities  going 
into  a  batch  of  concrete. 

2.  Collection  and  correlation  of  data  to  show 
quantity  of  set  concrete  which  can  be  made  from 
given  amounts  of  different  aggregates. 

3.  Establishment  of  a  standard  screen  scale  for 
concrete  aggregates  and  limits  of  variation  in  sizes 
of  different  classes  of  aggregates. 

4.  A  standard  field  method  for  detei'mining  con- 
sistency of  concrete. 

5.  A  standard  field  test  for  strength  of  concrete. 

6.  Tests  to  ascertain  tiie  efficiency  of  various 
types  of  mixers  in  making  concrete. 

7.  The  allowable'  vai-iations  in  sizings  of  ag- 
gregates. 

8.  An  iiulex  of  cpudity  of  aggregates  as  de- 
termiinng  their  value  in  concrete. 

!t.     An  abrasion  test  for  gravel. 

]().     The  |)roduetioii   of  plant-nnxed  aggregate. 

11.  A  nu'thod  of  evaluating  various  fcu'ms  of 
mechaiucal  anchorage  of  reinforcing  bars  in  reiu- 
forced-couerete  beams  and  slabs. 

12.  The  value  of  clay  tile  built  in  with  concrete 
beams  in  adding  to  the  shearing  resistance  of  the 
beam. 

II.    II.   S, 
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I'rofcssor  Bonthroyd,  who  will  bo 
We  Have  with  rciru'inbeicd  Ity  all  who  have  in  the 
Us  Again —  past   sevrral    years    taken   "Prosli 

Snrvcying"  as  tlie  co-perpetrator 
witii  Professor  O.  M.  Leland,  formerly  of  this  col- 
lege and  now  Dean  of  the  College  of  Engineering 
and  Architectnre  at  the  University  of  Minnesota,  in 
the  determination  of  the  Area  of  Land  by  the 
method  of  donble  areas,  has  once  more  felt  the 
hire  f)f  Cornell  and  will  next  fall  return  to  the  col- 
lege and  take  his  place  in  the  faeulty  he  left  nine 
years  ago  this  fall.  Professor  Hootliroyd  will  come 
here  to  take  charge  of  the  work  in  (Jeodesy  and 
Astronomy,  and  it  is  expectetl  that  at  last  the  new 
Fiiertes  Observatory,  a  picture  of  which  appears 
on  the  front  cover,  will  he  |)nt  to  actual  use.  Pi-o- 
fessor  Boothroyd  made  his  first  ai)peai'ance  in  the 
College  of  Civil  Engineering  in  the  Fall  of  1904, 
when  he  canu'  here  as  an  instructor  in  the  depart- 
ment of  Topography  and  Geodesy.  Jn  1!)()8  he  was 
advanced  to  an  assistant  professor  in  this  depart- 
ment, which  position  he  held  for  four  years.  In 
]912  when  the  post  of  Professor  of  Astronomy  at 
the  University  of  Washington  at  Seattle,  Washing- 
ton, became  vacant  he  was  offered  the  position  and 
accepted  it.  Professor  Boothroyd  has  been  at  the 
University  of  Washington  ever  since,  and  has  gained 
quite  a  reputation  in  the  Northwest  through  his 
work  in  Astronomy.  He  expects  to  leave  Seattle 
shortly  and  travel  about  the  country  on  business 
until  next  August  when  he  will  take  up  his  resi- 
dence in  Ithaca. 

It  is  expected  that  there  will  be  several  in  the 
college  who  will  elect  Avork  under  Professor  Booth- 
royd, as,  when  the  courses  which  he  ex])ects  to  give 
were  given  in  the  past  at  the  old  observatory  which 
stood  where  the  New  Drill  Hall  now  stands, 
Astronomical  Courses  were  quite  popular.  While 
astronomy  is  not  an  absolutely  necessary  adjunct 
to  the  practising  Civil  Engineer,  a  working  knjawl- 
edge  of  it  often  proves  a  verv  handy  thing  to  have. 

The  Board  of  the  CIVIL  ENGINEER  takes  this 
opportunity  to  welcome  Professor  Boothroyd  back 
to  the  college  and  to  wish  him  a  long  and  happy 
sojourn  here. 


A  (juestion  well  worthy  of  the  con- 
Engineering  sideration  of  engineers  is :  Why  do 
Arguments,  engineers  so  frequently  harbor  per- 
sonal feelings  toward  those  with 
whom  they  disagree  on  technical  matters?  This 
would  be  a  pertinent  question  to  ask  after  nearly 
every  meeting  of  engineers  in  which  there  has  been 
sharp  discussion,  since  personal  animosities  nearly 
always  exist  at  such  times. 

We  do  not  know  whether  engineers  are  more 
sensitive  regarding  disagreements  of  opinion  than 
other  classes  of  individuals,  but  we  can  readily  see 
W'hy  they  should  be.  An  engineer  is  accustonu^d  to 
dealing  with  facts  and  immutable  natural  laws.  He 
feels  instinctively,  therefore,  that  there  is  one  de- 
finite position   about  everything   that    is  right  and 


what  diff'ers  from  that  position  is  wrong.  Follow- 
ing the  natural  course  of  the  human  mind,  he  is 
inclined  to  consider  his  own  analysis  and  conclusions 
as  correct,  and,  applying  the  rigi«l  principle  that 
only  one  jjosition  can  be  correct,  he  will  at  once  sus- 
pect the  honesty  of  one  who  advances  a  view  which 
is  different  from  his. 

There  is,  necessarily,  a  I'iglit  and  wrung  to  every 
l)roblem,  but  the  difficulty  is  that  most  problems  are 
so  complex  that  it  is  impossible  for  us,  with  our 
feeble  brains,  to  pick  these  problems  apart  and  de- 
ci<le,  with  absolute  accuracy,  the  value  of  each  part 
and  its  I'cliition  to  the  whole  i)roblem.  Even  in 
com])ai-atively  simple  eases,  where  it  is  merely  a 
(luestion  of  interpreting  ai)])licable  standards, 
there  is  often  a  great  variety  of  views.  The  reason 
for  this  is  that  eacdi  person  is  governed  by  his  train- 
ing, by  his  experience,  and  by  his  prejudices  and 
there  is  no  wonder  that  there  are  a  great  many  dif- 
ferent views  on  even  simple  questions. 

Engineers  are  no  exception  to  this  fallibility  of 
human  nature.  Some  of  theii-  problems  are  subject 
to  exact  mathematical  determinations,  but  the  great- 
er majority  of  them  call  for  the  application  of  the 
standards  of  individual  experience.  The  engineer 
can  be  compared  with  the  lawyer,  since  both  must, 
to  a  great  extent,  base  their  decisions  on  personal 
experience.  Engineers  should,  therefore,  cultivate 
the  habit  of  lawyers  of  being  able  to  argue  subjects 
with  the  utmost  earnestness,  and  immediately  after- 
wards lunch  together  on  entirely  friendly  terms. 

We  must  always  realize  that  the  other  fellow  may 
have  as  good  grounds  for  his  conclusions  as  wc 
have  for  ours,  and  derive  from  that  realization  an 
attitude  of  tolerance  and  respect  for  opposing  views. 
Above  all,  we  must  regard  engineering  problems  as 
problems  only  and  refrain,  unless  the  grounds  are 
appallingly  clear,  from  imputing  motives  to  our  op- 
ponents. There  should  be  a  fair  and  even  sharj)  dis- 
cussion of  the  subject,  but  the  persmial  f(>liitif)ns 
should  not  be  disturbed. 


ALUMNI  CORRESPONDENCE 


76  William  Street 
New  York  City,  N.'  Y. 
:\Iarch  1,  1921 


Editor, 

Cornell  Civil  Engineer, 

Ithaca,  N.  Y. 

Dear  Sir  :— 

It  is  now  some  fifteen  years  since  I  sat  in  the  class- 
room and  tried  to  ab.sorb  knowledge.  About  a  year 
after  graduation  it  Avas  my  intention  to  write  an 
article  or  essay  on  the  subject  of  teaching,  but  in 
this  case  youth  hesitated  to  step  in  where  mature 
years  were  leading.  Since  then,  while  not  a  teacher, 
it  has  been  my  task  to  break  in  a  number  of  college 
graduates  in  a  branch  of  engineering  that  is  not 
covered  by  textbooks  in  an  engineering  course.  In 
passing  it   might  be  well  to  say  that  this  branch  is 
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Insiii'inic-r  ICii<j;iiU'('fiiijr,  ii  I)ni<Kl  and  coh^jIox  coiii- 
pciidiuiu  of  all  linos  of  engineering. 

The  ontstMiuling  feature  of  this  attempt  to  in- 
still knowleilpie,  even  into  the  trained  mind  of  a 
frraduate  engijieei-,  was  llie  impossibility  of  doin^ 
so  by  means  of  lectures;  the  inaecuraeies  residtiiif? 
were  many  and  large  and  the  mental  training  al- 
most negligible.  The  only  way  that  I  found  to  cor- 
rectly get  the  information  to  tliem  was  by  written 
memoranda  and  reference  to  printed  articles;  i.  e., 
by  the  use  of  the  printed  word.  The  printed  re- 
ferences, while  not  completely  covering  the  subject, 
provided  a  foundation  on  which  further  information 
could  be  given  by  means  of  the  spoken,  word  or 
from  which  the  beginner  could  reason  to  a  correct 
solution  of  the  problem  in  hand. 

Tt  was  my  good  fortune  to  have  been  graduated 
Irom  both  Cornell  and  a  smaller  college.  The  meth- 
ods of  teaching  at  both  schools  were  very  different; 
at  Cornell  it  was  largely  by  lectures,  while  at  the 
(itiii'r  it  was  entirely  bj'  textbooks.  The  result  was 
that  u]ion  leaving  Cornell,  most  of  my  textbooks, 
and  therefore  my  reference  books,  were  of  an  okbr 
vintage  and  not  of  that  high  order  which  thty  wiidd 
liave  been  if  they  had  resulted  from  my  stay  at 
Cornell. 

It  luis  been  claimed  by  some  that  a  lecture  sys- 
tem is  necessary  in  higher  education,  as  it  is  only 
in  that  way  that  the  latest  and  most  correct  phase 
of  a  subject  can  he  given  to  large  numbers  of  stu- 
dents. Yet,  in  my  days,  typewritten  copies  of  nearly 
all  tlie  lectures  could  be  purchased  at  the  begin- 
ning of  the  term  and  followed  throughout  the  course. 
And  in  after  years,  when  a  more  complete  library 
was  availa;ble,  it  was  found  that  many  of  the  lec- 
tures were  already  in  book  form,  or  the  subject  was 
very  completely  covered  by  other  authors. 

An  outstanding  example  as  to  how  best  to  teach 
is  the  method  which  combines  textbooks,  lectures 
and  problems.  Since  the  professor  who  used  this 
.system  in  one  of  my  classes  is  still  teaching,  it  may 
be  best  not  to  mention  his  name.  The  class  was  in- 
.strueted  to  obtain  and  read  a  given  book  at  the  rate 
of  twenty  pages  a  day.  Quizzes  were  given  at  near- 
ly every  meeting  of  the  class  testing  the  student's 
kiiowledge  on  the  material  in  the  Ijook.  But  of 
even  greater  value  than  the  (luizzes  were  the  news 
items  read  from  the  ENGINEERING  NEWS,  giving 
ujj-to-date  data  and  information  supplemented  by 
jn'oblems  arising  or  whi('h  had  occurred  in  the  pro- 
fessor's practice.  This  line  of  teaching  fixed  ideas 
in  the  minds  of  students,  but  most  important  of  all 
it  left  liim  with  a  set  of  uji-to-date  references. 

It  is  along  this  line  that  practical  results  are  ob- 
tained in  engineering  circles;  for  it  has  been  my  ex- 
perience that  a  new  man  entering  into  almost  any 
line  of  engineering  (and  all  lines  are  new  to  one  who 
has  just  left  college)  cannot  be  taught  by  lectures. 
Textbooks,  plans,  reports  and  other  data  must  be 


given  him  in  order  that  he  nmy  assimilate  informa- 
tion nu)re  readily  than  he  can  from  lectures.  The 
habit  of  study  is  very  important,  but  it  cannot  be 
obtained  from  a  lecture  course.  The  need  of  ac- 
curacy of  information  is  essential,  yet  many  a  note 
book  is  crammed  with  errors,  thus  rendering  most 
notebooks  used  in  college  useless  in  later  years  as 
works  of  reference.  I  believe  that  the  greatest 
value  of  an  education  comes  from  knowing  just 
where  to  look  for  information.  The  practice  of  giv- 
ing lectures  and  taking  notes  does  not  enhance  the 
permanent  value  of  an  education  in  my  estimation. 
Recent  graduates  of  Cornell  report  that  the  same 
method  of  teaching  is  in  vogue  as  there  was  in  my 
day.  It  is  my  belief  that  a  radical  change  is  due. 
No  subject  should  be  taught  in  the  Engineering 
College  without  a  textbook  to  accompany  it.  Every 
im))ortant  course  should  be  accomplished  by  a  set 
of  lectures  supplementary  to  the  textbook  given 
by  the  professor  or  by  an  exjK'rt  from  the  outside 
world.  This  would  bring  into  the  classroom  tin- 
very  important  and  much  needed  elements  of  touch 
and  modern  application  of  the  theory  learned  from 
the  text. 

The  subject,  of  course,  has  two  sides  to  it.  The 
writer's  views  are  those  formed  after  several  years 
study  of  his  fellow  students.  Others  undoubtedly 
have  different  views  on  the  same  subject,  and  it  is 
suggested  that  they  express  their  views  in  the  Cor- 
respondence Column  of  the  CIVIL  ENGINEER. 

Yours  very  truly, 
A.  C.  Hutson,  C.  E.   '05, 
Engineer,  National  Board  of  Fire  Underwriters 


704  Journal  Bldg., 

Albany,  N.  Y., 
March  10th,  1921. 
The  Cornell  ('ivil  Engineer, 
Ithaca,  N.  Y. 
Gentlemen : 

Please  find  enclosed  herewith  check  for  .^2.50  to 
cover  subscription  as  per  statenuMit  just  received. 

I  was  glad  to  see  in  the  last  issue  of  the  CIVIL 
ENGINEER  a  statenuMit  of  the  finances  of  the 
magazine.  This  indicates  that  you  are  not  getting 
the  support  jou  deserve  from  the  alumni,  especially 
when  you  meet  with  so  much  difficulty  in  getting 
some  of  us  to  pay  up. 

This  is  probably  nothing  new  to  you,  but  it  struck 
me  rather  forcibly  and  gave  me  a  better  under- 
staiuling  of  your  difficulties, — and  at  the  same  time 
a  greater  appreciation  of  what  you  are  accom- 
plishing. 

With  best  wLshes,  I  am 

Very  truly  yours, 

Arthur  W.  Harrington,  C.  E.  '09, 

Hydraulic  Engineer. 
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Professor  Fred  Asa  Barnes  Appointed  Director  of 
the  School  of  Civil  Engineering,  College  of  En- 
gineering,  Cornell   University 


PROFESSOR   FRED   ASA    BARNES 

Professor  Fred  Asa  Bamos,  ('.  E.  1897;  M.  C.  E. 
1898;  Sigma  Xi;  Member  of  the  Society  for  the 
Promotion  of  Engiiieeriiif,'  Edueatioii;  Associate 
Member  of  the  Ameriean  Society  of  Civil  Engi- 
neers; Member  of  the  American  Railway  Engineer- 
ing Association;  Member  of  the  Ameriean  Associa- 
tion of  Engineers;  Honorary  Member  of  the  Cor- 
nell Society  of  Engineers;  etc.,  was  appointed  Di- 
rector of  the  School  of  Civil  Engineering,  College  of 
Engineering,  Cornell  University,  by  the  Board  of 
Trustees  of  Cornell  University  at  a  recent  meeting. 

The  Directors  of  the  other  Schools  in  the  College 
of  Engineering  are  as  follows : 

Professor  Herman  Diederiehs,  M.  E.  1897,  Direc- 
tor of  the  Sibley  School  of  Mechanical  Arts; 
Profes.sor  Alexander  M.  Gray,  T?.  Se.,  E.  E.,  Direc- 
tor of  the  School  of  Electrical  Engineering. 

Professor  Barnes  was  nominated  by  the  Faculty 
of  Civil  Engineering  to  Dean  Dexter  S.  Kimball,  the 
head  of  the  new  College  of  Engineering,  and  the 
nomination  was  presented  by  him  to  the  Board  of 
Trustees.  This  procedure  gave  an  opportunity  for 
the  faculty  to  select  a  man,  with  whom  the  faculty 
could  work  in  the  most  harmonious  feeling,  and 
avoided  the  difficulties,  which  havev  arisen  in  many 
institutions,  when  a  man  from  outside  the  faculty 
has  been  introduced,  especially  when  this  has  been 
done  against  the  advice  of  the  faculty. 

Fred  Asa  Barnes  was  born  June  17,  1876,  at 
Stockbridge,  Berkshire  County,  Massachusetts. 
He  received  his  early  education  in  the  public  schools 
of   Stockbridge,    graduating    from    tlie   Stockbridge 


Iligii  School  and  Williams  Academy  in  June,  1893,  at 
the  age  of  seventeen.  He  entered  the  College  of 
Civil  Engineering  in  Sei)tend)er,  189;},  and  graduated 
with  the  degree  of  Civil  Engineer  in  1897.  The 
following  year  he  held  a  graduate  scholarship  and 
received  the  degrco  of  Master  of  Civil  Engineering 
in  June,  1898. 

His  experience  in  engineering  work  began  im- 
mediately. In  the  governinent  service,  he  was  rod- 
man  and  later  a  draftsman  in  the  Hydrograi)hic 
Offi(!e  of  the  Navy.  Later  he  was  Assistant  En- 
gineer under  General  Leonard  Wood  in  Cuba.  His 
work  was  on  sewers,  streets  and  water  works;  also 
on  railroad  surveys,  plans  and  estimates  for  a  sugar 
plantation  and  later  on  the  same  kind  of  work  for  a 
mining  company. 

He  was  afterward  in  charge  of  the  construction 
of  a  pile  and  timber  dock  near  Morro  Castle,  being 
])romoted  to  Resident  Engineer  in  September,  1900. 
Until  1902  he  was  engaged  in  various  parts  of  Cuba 
on  water  works,  bridges,  mining  tramways,  concrete 
bridge  foundations,  and  finally  on  surveys,  plans, 
estimates  and  specifications  (in  Spanish)  for  an  ex- 
tensive system  of  water  works,  sewers,  and  surface 
drainage  for  the  city  of  Cienfuegos. 

Owing  to  political  disturbances  in  the  island,  he 
returned  to  the  United  States  and  in  1902  began 
teaeliing  as  an  instructor  in  the  College  of  Civil 
Engineering.  Since  that  time  his  practice  has  in- 
cluded sui'veys,  plans,  and  construction  of  an  ex- 
tension of  the  Ithaca  Street  Railway  system,  and  the 
layout  and  construction  of  the  addition  to  the  City 
of  Ithaca  known  as  the  Bryant  Tract. 

His  experience  in  teaching  was  maiiil\  in  the  de- 
partment of  railway  engineering,  for  many  years 
under  the  charge  of  Professor  Charles  Lee  Crandall. 
Appointed  Assistant  Professor  in  1905  and  Profes- 
sor of  Railroad  Engineering  in  1915,  his  work  in 
teaching  included  Elementary  and  Advanced  Sur- 
veying, Geodesy  and  Astronomy,  Mechanics,  Rail- 
road Engineering  in  theory  and  practice.  Contracts 
and  Specifications,  Cost  Keeping  and  Management 
and  other  courses. 

Alone  or  in  conjunction  with  Professor  Crandall 
he  is  the  author  of  Railroad  Surveying:  Railroad 
Construction,  and  the  section  on  Railroad  Engineer- 
ing in  the  American  Civil  Engineer's  Handbook. 

Long  associated  with  Professor  Crandall  in  all 
that  revered  man's  activities,  occupying  part  of  the 
same  office  and  thoroughly  acquainted  with  the 
methods  of  dealing  with  students  pursued  by  Profes- 
sor Crandall,  Professor  Barnes  brings  to  his  new 
work  a  training  and  a  sympathy  that  promise  well 
for  the  success  of  the  course  in  Civil  Engineering. 
He  has  the  confidence  of  Faculty,  Alumni  and  stu- 
dents. He  has  before  him  great  responsibilities  and 
unusual  opportunities;  widening  fields  of  interest 
and  the  pleasure  of  a  broadened  outlook.  All  wish 
for  liim  tlie  fullest  nn-asure  of  success.        S.  G.  G. 
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Dean  Haskell's  Retirement 

While  the  rctireiiR'iit  of  our  lioiioi'cd  Dean  docs 
not  take  cffoL't  till  next  Juno,  Jiis  active  connection 
witli  tlie  University  lias  now  come  to  an  end,  as  ho 
has  been  given  a  leave  of  absence  foi'  this  second 
term  of  the  college  year. 

Eugene  Ehvin  Haskell  (('.  E.,  and  M.  C.  E.,  Cor- 
nell '79  and  '90)  was  ajijiointcd  Director  of  tlie 
College  of  Civil  Engineering  in  June  1906.  This 
selection  was  "a  fitting  tril)ute  to  his  ability  as  well 
as  a  i)leasing  token  of  a])i>reciation  of  his  ciforts 
i'or  the  welfare  of  his  Alma  Mater." 

Previous  to  1906  Dean  Haskell  rendered  most 
important  and  successful  service  to  the  govern- 
ment in  the  work  of  the  Mississippi  River  Commis- 
sion and  also  in  that  of  the  II.  S.  Coast  and  Geo- 
detic Survey.  It  was  at  this  time  that  he  invented 
llic  current  meter  that  hears  his  luinie.  for  measuring 
the  velocity  of  streams  and  ocean  currents. 

A  very  important  later  work  of  Dean  Haskell  \vi  -. 
(1893-1906)  tbe  re-organization  and  direction  of  the 
U.  S.  Lake  Survey.  A  most  thorough  study  and 
survey  was  made  of  the  hydrology  of  the  Great 
Lakes  Basin.  The  methods  employed  were  almost 
wholly  those  originated  and  proposed  b\^  Mr.  Has- 
kell, who  had  the  direction  of  tlie  work  from  189.') 
until  his  coming  to  Cornell  in  1906. 

During  his  first  year  at  Cornell  (1906-07)  there 
appeared  the  first  number  of  the  Cornell  Civil 
Engineer  and  the  "foreword"  of  that  issue  was 
written  by  the  Dean,  strongly  urging  the  support 
of  the  new  undertaking.  It  is  needless  to  add  that 
during  these  intervening  fifteen  years  our  journal 
has  always  had  his  unfailing  interest  and  support. 
He  also  showed  great  enthusiasm  in  all  other  col- 
lege activities.  At  all  times  he  urged' the  men  to 
help  uphold  the  prestige  of  the  Civil  Engineers, 
both  on  the  Campus  and  on  the  Athletic  Field.  He 
has  the  faculty  of  winning  his  way  into  the  hearts 
of  all  those  who  have  reason  to  associate  Avith  him. 
Is  it  any  wonder  that  he  is  so  well  liked  by  all 
the  students  and  faculty? 

But  a  demand  for  the  services  of  our  dean,  after 
1906,  did  not  come  from  Cornell  University  alone. 
In  1906  President  Roosevelt  ajipointed  him  one  of 
the  three  members  of  the  American  Section  of  the 
International  Water  Ways  Commission,  which  was 
to  investigate  and  report  njion  the  waters  adjacent 
to  the  boundary  between  the  United  States  and  Can- 
ada: including  all  the  rivers  draining  through  the 
Great  Lakes  and  St.  Lawrence  River.  After  the 
Boundary  Treaty  was  signed  at  Washington,  in 
1908,  this  commission  was  empowered  to  trace  and 
re-establish  the  boundary  between  the  United  States 


and  Canaila,  through  the  Great  Lakes  and  the  St. 
Clair,  Niagara  and  St.  Lawrence  Rivers.  The  com- 
mission finished  all  of  its  work  in  1915. 

During  the  year  191:!  Dean  Haskell  was  called 
several  times  by  the  United  States  Government  as 
an  expert  witness  in  the  suit  brought  by  the  gov- 
ernment against  the  Sanitary  District  of  Chicago, 


BEAX  EUGENE  ELWIN  HASKELL 

relative  to  the  diversion  of  water  from  Lake  Michi- 
gan. 

In  1915,  by  Order-iii-Council  of  the  Dominion  of 
Canada,  Dean  Haskell  was  appointed  as  one  of  the 
three  engineers  of  the  Montreal  Water  Levels  Com- 
mission, to  investigate  and  report  on  the  water 
levels  of  the  St.  Lawrence  River  from  Montreal  to 
the  sea.     Its  work  was  finished  in  1918. 

In  1916,  by  appointment  of  the  state  of  New 
York,  he  became  a  member  of  the  Board  of  Consult- 
ing Engineers  of  the  Barge  Canal  and  is  still  a  mem- 
ber of  that  body;  while  from  1914  to  1916,  both  in- 
clusive, he  served  on  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers. 

The  appointment  in  1907,  as  delegate  of  the  Amer- 
ican Section  to  the  meeting  of  the  Permanent 
International  Association  of  Congresses  of  Navi- 
gation, held  at  Stockholm,  Sweden,  was  offered  to 
our  dean,  but  duties  at  Ithaca  prevented  his  ac- 
ceptance. 

It  is  needless  to  say  that  Dean  Haskell's  great 
success  and  unfailing  devotion  "in  tlie  administra- 
tion of  our  (former)  College  of  Civil  Engineering, 
during  the  fifteen  years  of  his  incumbency,  is  most 
heartily  appreciated  by  all  his  present  and  former 
students.  May  many  years  of  happiness  and  ac- 
tivity still  lie  before  him!  1.  P.  C. 


AN  INVESTIGATION  OF  THE  ONE^-HINGED  ARCH  AND 

ITS  COMPARISON  WITH  OTHER  TYPES  ' 

By  Nee  Sun  Koo,  B.  8.,  M,  (;.  K.  (litli*). 
AfcGiaw   Kollow  in  Civil  Eiiiiinocriiig,   1920-21. 

All  Abstract  of  a  Thesis  lo  l)c  Presented  to  the  Faculty  of  the  Graduate  School  of  Cornell  University  for 

the  Degree  of  Doctor  of  P)iih)soi)hy. 

PREFACE  to  make  an  extensive  study  of  its  behavior  in  carry- 
During  the  hist  tliirty  years  much  study  has  been  '"!-'  ♦'"'  '"'''<' '  *""•  «<'<*'»»'l,  to  reveal  its  characteristics 
given  to  the  design  and  construction  of  steel  arches  ^'^  critical  comparisons  with  other  types  of  arches. 
by  American  engineers  and  investigators.  Two-  ^^  '^  '''**  ''"P*'  ^liat  the  work  may  be  of  value  to  the 
hinged  and  three-iiinged  arciies  seem  to  have  met  engineering  profession  in  the  future,  if  not  at  prcs- 
the  greatest  favor,  while  few  no-hinged  steel  arches  !'"*•  ^'"'^^  «»  ''"le  has  been  written  in  engineer- 
have  been  built  in  this  country.  One-hinged  arches  "'^'  J'tc'-ature  upon  the  subject,  it  is  hoped  that 
are  practically  unknown  in  America,  although  a  few  •'^'"■>'  '»*  "^  ^^e  original  work  in  this  thesis  will 
have  been  successfully  con.structed  on  the  European  "I'l'*""'  ^"  ^he  .sympathetic  interest  of  engineers  and 
continent.  After  considerable  study,  the  author  investigators.  Acknowledgment  is  due  to  Profes- 
has  been  in  doubt  of  the  practicabilitv  and  value  '*"'■  "''"'■•^'  ''^•.  '^"«<>lJJ'.  chairman  of  the  special  com- 
of  the  one-hinged  steel  arch.  He  could  see  no  ""^*''*'  '"  ""^^^^^  «^  ***«  author's  graduate  work  at 
logical  or  conspicuous  reason  against  its  adoption.  fori'dl  University,  for  his  aid  and  helpful  sugges- 
A  number  of  writers  attack  it  bitterlv  while  enumer-  tions. 

ating  a  few  disadvantages,  but  faif  to  demonstrate  Reactions  Solved  by  the  Author's  Method  of 

or  justify  their  statements.     Others   deem   it  un-  Symmetrical  Deflection  Equations. 

necessary  to   give  a  full   treatment,  beeau.se  it  has  '^'"■"   ''""'"  "^'   '"''"""•   '''t''"'   -^t'-ai^'ht   or   curved, 

not    come    into    popular    use.     The    deficiency    of  "••«'    "sed    ni    bridge    building;    those    which    arc 

theoretical  knowledge  may  be  the  reason  why  the  statically   determinate,    and    those    statically    inde- 

buiiding    of   one-hinged   steel    arches   has   been   at-  terminate.     For  the  .solution  of  beams  of  the  first 

tcm|)t<Ml    so    rarely.     With    this    idea   in   mind,   the  '''''''•'^'  *'"■''''  statical  equations  are  available:— 

author    has    undertaken    a   s|)ecial   investigation    of  _                                       /   % 

the  one-hinged  steel  arch.  2Jt^—0    ^a; 

While    this    work    is    undertaken    |)urcly    for    the  2^U ^   O    ....(b) 

purpo.se    of    discovering    and    i)ublisliing    .some    un-  ,   , 

known  facts,  some  contributions  made  by  previous  SI^  =    O 

investigators  will  be  mentioned.    One  of  the  noblest  k,,,  ,i„>  solution  of  beams  of  the  second  class,  three 

and    most    remarkable    preliminary    designs    which  Hastie  conditions  are  available,  besides  the  statical 

have  ever  been  made  in  bridge  engineering  was  con-  conditions.     These  are:— 

tributed    by    Charles    Worthington    in    competition 

with  other  designs  for  the  famous  Quebec  Bridge.  iAft/e/s 

It  was  a  one-hinged  steel  arch  with  a  span  of  1,800  A%=  #  — — — (d) 

feet,  more  than  twice  as  long  as  that  of  any  arch  Jtt 

bridge  then  existing  in  the  world.     One  of  the  most  ^ 

noted  American  bridge  engineers.  Dr.  B.  A.  L.  Wad-  \3j—i    ^^^                           (e) 

dell,    in    his    book    called    "Bridge    P]nginecring,"  /      ^-^ 

praises  the  work  of  Mr.  Worthington  and  calls  the  ** 

design   ingenious   and    quite   fea.sible.      It   is   to   be  C^I^iJ^ 

regretted  that  the  scheme  was  not  accepted  by  the  A©=  /  — — (f) 

Canadian  Government  and  thus  the  complete  treat-  Jf^      -^^ 

ment  of  the  theoretical  and  practical  problems  in-  i          ,     •     ,i       i      •       *   i     i  ^     .• 

,    .      ,                         .    ,      „„      ^      ,       .     '      "i^"'»  where  Jv  is    the    horizontal    detlcction,  Jr  the    ver- 

volved  was  i)revented.     The  work  gives  some  ind  -  <■     i    i  a     .•             i    ,     .i       i              ,    .       , 

„„.,•          t      \    ,.         1111             •.,      ,        ""^/""*  tieal  deflection,  and  Ji»  the  change  of  the  s  ope  bc- 

cation  ot  what  could  be  done  with   t  le  one-h  n-'ed  ,                     ,             •    ,           .,      ,            ^    ,            ,   . 

,11                      •     ,,        ,^    \        ouL  iiiii^Ki  \v,em  any  two  points  on  the  beam,  E  the  modulus 

arch   and   done   eeonoinieally.     Dr.  Wa(  dell's  com-  p     i     *•  u        p   -.          .     ■  i     r  xi.                        . 

„„„x    •          ,      ,,                         X      X,  ,  •              '  .    "-"'"  of   elasticity   of  its   material.    I  the    moment    of   in- 

ment  is  valuable  on  account  of  his  extensive  ex-  „.♦;.     t           «•            j   «  *i 

„„^-  „„„  „.  1     •                 ■      i.       ,     ..          ^"^'"^  ^^  ertia  of  a  swtion,  and  M  the  moment  at  anv  point 

perience  and  gives  ])romise  for  the  future.    In  view  i*                    jri.         r-x.           x.        ". 

„f  fho«o  f.,.f     fi          M        PI.  between  a  and   h,  where  /  is  taken.     By  means  of 

ot  these  tacts,  the  author  felt  encouraged  to  carry  4i.„„„     :„  p      i           »  ,            ^-            ,,  , 

on  tliis  investigation  ^      fundamental  equations,  all  beams  can  be 

"          ■  solved.     (For   the   derivation   of   formulas   (d),    (e) 

Special  emphasis  is  laid   upon   two   point.s,   first,  and    (f)    see   standard   books   on    Mechanics).     The 
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author  lias  used  these  (■(luatioiis  in  dcrivin";  f>:(Mieral 
formulas  of  reactions  for  no-,  one-,  two-,  and  three- 
liinp;ed  arches. 

Let  an  areh-rib  with  a  span  I  and  rise  h  be  tixed 
at  two  ends  </  and  h,  and  hinjied  at  the  erown  r  and 
be  suhjeet  to  a  vertical  load  /'  at  a  distance  A7.  fioui 
the  left  end.  (Fig.  1).  The  load  is  sustained  by 
the  reaetion.s  Hi,  V^  and  3/,  at  the  left  support,  and 
by  H,,  v.,  and  M.,  at  the  rijjht  support.  There  are 
six  unknowns  and  six  conditions  are  required  for 
its  solution.  The  three  statical  equations  furnish 
tiiree  conditions,  while  the  hinge  at  the  crown  in- 
sures that  the  moment  at  that  point  is  zero.  It 
remains  for  us  to  find  two  more  elastic  conditions. 
Li  other  words,  we  must  choose  any  two  equations 
from  (fZ),  (e)  and  (/)  and  apply  them  to  the  case 
of  the  one-hinged  arch. 

In  ordci"  to  simplify  the  algebraic  work,  the  fol- 
lowing notations  are  proposed  by  the  author: — 


_  r^^^^ 


I 


f^ 


Jkl 


il 


3cJ^ 


Hf^ 


ra 


_f^^xyc/s 

Jkl       I 


3  =  S,  -f-  G^ 


vertical  line  at  the  crown.  (Fig.  1).  Formula.s  (rf) 
and  (f )  are  used  in  finding  the  vertical  and  horizon- 
tal deflections  between  »  and  c  and  between  6  and  c 
As  the  supports  are  actually  fixed,  the  vertical  deflec- 
tion between  a  and  i  uuist  be  e(|ual  to  that  between  h 
and  c;  thus  giving  the  first  condition.  Also,  the  horiz- 
ontal deflections  between  a  and  c  and  between  h  and  c 
must  be  ccpial  in  magnitude  and  opposite  in  di- 
re(!tion,  because  what  is  lengthened  in  one-half  of 
the  rib  must  be  shortened  in  the  other.  Thas,  we 
obtain  the  second  condition.  For  the  left  half  of 
tile  rib  with  the  origin  at  «  the  moment  at  any  point 
between  a  and  c  is 


M^  PJj  -tl^a:  -Hy  -P(a:-fa) 


(1). 


For  the  right  half  of  the  rib  with   the  origin  at   h 
the  moment  at  any  point  between  h  and  c  is 


>(^) 


The  hinge  at  the  crown  breaks  the  continuity  of 
the  beam,  hence  a  special  method  must  be  used 
in  applying  the  two  elastic  conditions.  M.  A.  Howe 
in  his  book  called  "A  Treatise  on  Arches"  succeeds 
in  reducing  the  required  elastic  conditions  into  one 
by  means  of  symmetrical  loading.  But  the  method 
is  rather  lengthy,  and  the  formulas  o])tainod  rather 
complicated.  By  means  of  symmetrical  deflection 
e(iuations,  the  problem  is  easily  solved  hy  the 
author,  with  the  final  formulas  expressed  in  a  very 
simple  form.  Let  us  assume  that  the  arch-rib  is 
divided  iiito  two  pai'ts  at  tiie  crown  by  an  imaginary 


Substituting  (1)  in  {(I)  and  (c)  and  replacing  the 
integral  forms  with  the  notation  above  given,  we 
have  the  horizontal  and  vertical  deflections  be- 
tween a  and  c  re,spective]y, 

EAx  =  M,q  i-\[r  -Ht  -P(q -klq^)    (^^ 
EAy  --J%p  i-  rf^ -Hr  'P(s^-/cl^2)  ■  ■  (4) 

Substituting  (2)  in  the  same  formidas  and  making 
the  same  substitutions  for  the  integral  forms,  we 
have 

jEAar=M^qi^\^n~IIt     ••••(5) 
JS7jit/~I%p^l^s-IIt-     ••••(6) 

v.here  the  modidus  of  elasticity  is  assumed  to  be 
constant.  Equating  (3)  to  (5)  and  (4)  to  (6)  as 
above  mentioned,  we  have 

-h  Iff  -Ht  ~P(rs  -/tlc/^)    =  -(Meq  ^l^n-Mt) 

(«) 
These  two  (>([uations  togethei-  with  the  three  statical 
equations  and  the  equation  furnished  by  the  hinge 
at  the  crown  as  shown  below  are  sufficient  to  solve 
all  the  unknowns. 

M,  ^Tfl  -Pl(l-k)-M^ -o     ....  (9) 
Mj  -hVji  -H/?  -  ^(/-ak)  =o    ---^^^^ 

V,+%-P=0  ••■(11) 

H,  -M^   -^  O  ...  (12) 

Thus,  by  solving  (7),  (8),  (9),  (10),  (11)  and  (12), 
we  have 
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lp-2S 

ip-as 


-IfJ  i-Ilh  + 


mn-: 


(A) 

.m 

.(C) 
(D) 


J^^Mj-hl[l-Pl(l-H)  (E) 

It  must  be  remembered  that  these  formulas  hold 
good  only  when  the  load  is  on  the  left  of  the  crown. 
They  are  applicable  to  a  one-hinged  arch  with  any 


form  of  arch-ribs 


Fta.Z 


If  instead  of  a  vertical  load  V  on  the  span,  we  place 
a  horizontal  load  P  at  the  same  position  aetini? 
towards  the  left  and'  at  a  distance  A:7i  from  the  line 
nb,  (Fig.  2)  the  problem  can  be  solved  in  a  similar 
way.  In  this  case  tlie  direction  of  Jl„  and  F,  3'*' 
reversed  in  comparison  with  those  under  the  vertical 
loading.  The  following  formulas  arc  derived  for 
the  horizontal  load  on  the  .span  witli  tlic  same 
process : 


Ms 


~w^^ — 


. .  (P) 

..(G) 
.  (Hj 
..(I) 
..(J) 


These  formulas  again  hold  good  only  when  the 
load  is  on  the  left  of  the  crown  with  its  direction 
toward  the  left.  They  are  also  applicable  to  any 
form  of  arch-ribs. 

Reactions  Solved  by  Author's  Cantilever  Method 

Aiiotlier  interesting  method  is  derived  by  tlie 
author  in  securing  the  two  elastic  equations  for  solv- 
ing the  reactions  of  a  one-hinged  arch.  It  is  called 
the  cantih'vcr  method,  because  the  main  feature  lies  in 
separating  the  arch  into  two  .separate  cantilevers  free 
at  the  crown  and  fixed  at  th(;  supports.  The  vertical 
and  horizontal  deflections  at  the  free  end  of  each  can- 
tilever are  then  found  and  equated  so  as  to  furnish 
the  two  nece.s.sary  equations.  The  method  is  very 
simple,  because  the  deflections  at  the  free  ends  of  can- 
tilevers can  be  easily  obtained.  Thus,  the  following 
deflection  table  includes  all  the  data  needed  for  the 
solution: 

Table  1.    Deflection  Table  for  Curved  Beams 


Load/n^ 

Dia^ra/?7 

Ax  af  c 

Ay  afc 

Vtrf.  toa^af 

.t^^ 

-  f  H-  r) 

--^(Mp.-Ji 

lior  Loac/  at 
kl  from  o 

o,^^' 

^-^(k'h^-f) 

*^-§-('<>>fl-r) 

Verf  Loatfaf 
/ree  entif 

\C 

-f^H-^ 

-f(ip-4 

Hor  Loaaf 
af  0-ee  e/ii:/ 

-^^-f) 

i--^(/,p.r) 

The  expressions  in  this  table  can  be  easily  derived 
by  using  formulas  (d)  and  (e). 

In  order  to  find  the  elastic  conditiou-s,  let  us  sepa- 
rate the  arch  at  the  crown.  Since  there  is  no  load  on 
the  right  half  of  the  rib  (See  Fig.  3)  and  since  the 
i-ight  reaction  line  must  pass  through  the  crown,  the 
two  forces  II  aiul  Vj  must  act  at  the  free  end  of  the 
right  cantilever  with  their  directions  as  shown. 
Therefore  we  can  consider  the  left  cantilever  as  sub- 
jected to  two  external  forces  //  and  V^  at  the  free  end. 
On  the  left  half  of  the  rib  there  is  a  load  P.  But 
since  action  must  equal  the  reaction,  the  forces  acting 
at  the  free  end  of  the  left  cantilever  must  be  H  and 
V„.  Let  us  find  the  vertical  and  horizontal  deflections 
between  a  and  c  when  the  loads  //,  V^,  and  J"  are  act- 
ing on  the  left  cantilever.  Evidently,  the  vertical  and 
horizontal  deflections  at  c  are  contributed  by  three 
factors,  those  due  to  P,  II  and  F,  respectively.  From 
table  1  these  factors  can  be  summed  up  in  the  ex- 
pressions, 

^Ai/  =  l^(ip-4  +H(hp~r)  ~p(klp,  -^    (13) 
MJasc  =^l^q-r)  i-MQ7q-t)-P(klq,-ri)    (h) 

Similarly,  the  vertical  and  the  horizontal  deflections 
at  c  of  the  riglit  cantilever  are  contributed  by  two  fac- 
tors, those  due  to  ]1  and  T,.  From  table  1,  we  have 
the  expressions, 


Table  2 — Reactions  and  End  Moments  of  a  One-Hinged  Ar  rli  with  Various  rorms  of  Arch-Bibs. 


*^    1 

(' 

-tn 

, 

- 

5 

»° 

^ 

'' 

yj 

k 

i 

n, 

One-Ming»d  Arch 


n-  3z-3ir' 
o  =  3v-B 

q=    r-h 
cos<c  -^r 

r-  'iblil' 

"TTT 

£  'Cons-tan-t 


r.  ftqs^ 

a.  =  izr'l.-l'-2.'ir'g(^-K) 

NOTL- 

I  Nofafions  as  ahonn  aboife.. 

Z.  fissumpiions,  l'I,Sec  e, 
£' constant,  shear  neg- 

lecfed 

3.  Formulae  under  Bending 
f^omenf  ho/d good,  when 
the  /oad  is  on  -fhe  left  hal-f 
or  tne  span. 


CUEVEl 


GElNClIZAL 


I 


2  :^  K 

5^  5^  o 


uj 


(!) 


^  §  § 
(^  1;  ^ 


t1 


y, 


14 


M, 


M^ 


h, 


Hz 


V> 


Vz 


N, 


Mz 


n, 


M, 


p^ff^^it^' 


'  Ip-ZS 


Lp-ZS 


■V,^+Hh-,-^(,-Zk) 


M.-f/.L-PlO-k) 


D  k.'ht>,-t, 


pjisz-KhS' 

Zs-Lp 


P  n-klh/o, 
Ze-lp 


-M^M,h-Ph(>-k) 


M,-fY,L-Pkh 


tet'l 


i^F^gl 


.     £ei:°lh 


R^RABOLIC 


^(^k'-k*) 


SL 

<fho 


pQ-4-k') 


4Plt' 


-aL(tk.-4k.'-t-!rk'') 


ei(ak'-ski*) 


p(i-eok'+4ok*-iek') 


'*P(sk'-iok%4k.') 


lEbizt^-zk") 


-ee^(zk'-3k-') 


4Ph  (k~k'-  7k%l3l?-4k') 


■4Ph(3k'-7k''-i-4-)c') 


zh't/sn' 


zh'+isn^ 


_     15  slo  . 


Zh 


EiLLIPTICAL 


U(<fk'-4k+i)m-t-' 
\3Ci-zk)(3w-z<-c) 


fhU-lK-Zx^-lg-M^-lK-nli 


PQ-'^k') 


4-Pk' 


-^.4t1h■^^(l-^k) 


M,+Kl-Pl(.i-)C) 


,(oi-fk(3-3k-'-zk') 


P-  H, 


,Um(4k'-*ikt-3)- 


.U^H,h-Ph(j-k') 


M,-i-l/,L-Pk'h 


oh'+izr,'- 


oh'+  iz.r,'- 


oh' 


oh 


3ELGME.NTAL 
C/eCULAB 


pQ-4k^) 


4-Pk' 


)!U  +  Hh+&^.tl,-^ 


M.-t^.L-PlQ-k') 


P-Hz 


pjs/n'cC  V  #  s/'nz  oc  | 


■  V^i.Mih-Phff-K') 


Mi-i-fU-Pkh 


K-nzin' 


H  ■+  tzir,' 


IS- six. 


Table  3 — General  Formulas   of  Reactions   and  End  Moments  of  an  Arch  with  the  Regular  Form  of  Arch  Rib. 


<  ^'  . 

^     ? 

<" — '■    ~~- 

^ 

"'S 

-c 

i,o 

^             I 

/ 

'// 

Arch  ivifh  Eegti/ar  CurtKa 


r,  .fj^s 
s  -/■'«^* 

Jo  I 

I  '  I,  smc  e 
£:  '  Cort»+arr+ 


NOTE:- 

I.  Formulae  for  one  and  i-hree 
Hinged  Arches  under  the 
ferny  Rending  Momenf  hold 
good,  when  the  load  is  on  fhe 
lefiofC. 

e.  Rise  or  Fall  of  Tempera-lure 
has  certain  effecf  upon  H 
of  the  fhree  hinged.  The 
formula  is  not  deriyed,  as 
its  effecf  upon  fhefru^s 
con  best  be  found  by  fhe 
graphical  mefhod.    (J-) 

a.Nofaflons  are  shonnabove- 
r,  -radius  ofGyraflon.  s  - 
unit  compressii/e  stress  in 
E-ib-shortening  Formulae, 
(tiferage  stress) 


ABCH 


111  "U  f^ 

^  ^  P 

JUS  k 

K  ^  uj 


M 


l/i 


Ml 


Mz 


til 


liz 


M, 


Mz 


n. 

Ml 


M, 


NO-lilNGtD 


Llh*kU,t)-l<i(k-i,-) 

lT-Z,lV. 


'^^zHi  +  p(i-k) 


P-Y, 


ZM'  (tlf  -Jr^-Pkl(/-k'f 


M,-i-y,L-PL(i-i^ 


Vi   If  t-hiC'-ztV.      } 
a  it-z^'}.       I 


P-l-t, 


S.(Mt-/t,+Pk'h) 


■V, 


zlQtf-<{,)ypk'h(i-4k+3k') 


M,  +  y,L-Pk-h 


-r  2£^i°g 


zt  -  ^y'/." 


4*-. 


ONEl-HINGElD 


klgi  -  n 


P  ^lo~klp,~s-'SM 
Ip-at 


P  kto,-a, 
Cp-Zs 


.Vil^^Hh  +  P^Q-ZlC) 


M,  *-¥d-Pl(l-k) 


p  zhq-khQ,-t--ti 


P  kha,-t, 
zC^-i-t) 


P  n-k'hp, 
ZS-lp 


-p  n- k'hp, 
ZS-lp 


-U.  +d,h-Ph(l-k.) 


M,fKl-Pk'h 


Ui:L 


z^i'i)* 


s: 


-im^izr 


t-zsU- 


^^' 


Shi     , 


TWO-HINatD 


p  n-tklat 


pQ-k) 


Pk 


P{t  +  -tirt;^^') 


Pkh 
I 


t£t 


» 


It— 


~i^ 


THBtL-lilNatD 


•W 


PQ-k-) 


Pk 


B(e-kO 


^*' 


■o^ 


ok.'h 


Pk'h 
t 
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EAT/  =  ~-l^(lp-s)  -hH(hp-r) 


■  (15) 
.(IG) 


Tlu'  value  of  K  is  assumed  to  be  constant  in  all  of 
tliese  expressions.  Hkiuatinf,'  the  vertical  deflections 
from  eacli  lialf  of  the  ril),  we  have 

from  which  the  formula  for  T.  can  be  obtained  di- 
rectly,    liquating  the  liorizontal  deflections  we  have 

"f^ihp-s)  -hii(/?p'r)  -P(k[pj  -sj) 

=  V^(Lp-r)-JFl(/?^-t) (18) 

from  which  the  formula  for  11  can  be  obtained  di- 
rectly. From  the  statical  conditions  and'  the  condi- 
tion furnished  by  tlic  hingre  at  the  crown,  we  can 
obtain  all  necessary  formulas  for  the  reactions  and  the 
bending  moments  at  the  ends. 

In  the  case  of  the  horizontal  loading,  the  ab|Ove 
method  applies  equally  wel'l.  The  expressions  for  the 
vertical  and  horizontal  deflections  at  the  free  end  of 
a  cantilever  undoi-  a  horizontal  load  P  are  also  given 
in  table  1. 

Influence  of  Temperature 

Changes  in  temperature  cause  changes  in  the  values 
of  Ml  and  II\  but  do  not  affect  the  vertical  reaction  V^. 
It  is  usually  specified  that  an  arch  shall  be  designed  to 
be  subject  to  a  certain  variation  in  temperature  from 
a  standard  value.  Let  2  be  the  coefficient  of  expan- 
sion and  r  the  rise  of  temperature,  then  the  span 
length  will  be  increased  by  2/°/  provided  one  end  is 
free  to  move.  As  both  ends  are  fixed  in  position  when 
the  supports  do  not  yield,  equal  and  opposite  reactions 
and  end  moments  are  produced.  The  values  of  H^ 
and  3/|  must  be  s>ich  as  to  prevent  the  horizontal  dis- 
placement 2/°/,  which  is  due  to  the  ctf>ct  of  bending 
and  thrust.  The  horizontal  deflection  due  to  bending 
and  thrust  ai-e  given  by  the  following  expressions: 


AOCi 


AO^ 


.-C^Myc/s 


.(19) 


(20) 


in  which  A  is  the  area  of  cress-section.     Equating  the 
deflections,  and 

substituting //',(/i-2/)  for  M  and  solving  for  //,  and  .1/,, 
we  have 


«■—  -f-  Eet°L 
^'~  -2(/iq-t)i-Ani 


,(K) 


/f,=-f 


'et^/?l 


IfT^ 


'/?q-f.)-h  IfT 


(L) 


where  lo  is  the  moment  of  inertia  of  tlic  section  at  the 
ci'own  and  )\  is  the  radius  of  gj'ration  of  the  same  sec- 
tion. For  a  rise  in  temperature  use  the  positive  sign 
for  //,  and  a  negative  sign  for  M^.  For  a  fall  in  tem- 
pciature,  the  reverse  is  true. 

Rib-Shortening 
The  direct  effect  of  the  thrust  along  the  axis  is  to 
shorten  the  axis  of  the  arch-rib.  It  woidd  also  shorten 
the  span  provided  one  end  were  free  to  move,  but  as 
this  is  not  the  case  it  will  develop  equal  and  opposite 
negative  reactions  //,  and  positive  moments  A/j.  The 
effect  of  displacement  due  to  11^  and  M\  must  equal 
that  due  to  rib-shortening.  Let  us  use  S  as  the  aver- 
age compressive  stress  on  tlie  rib.  The  shortening  of 
the  span  is  given  by 


Si 

E 


.(2i; 


which  must  be  equal  to 


(22) 


Equating  (18)  to  (19),  sub.stituting //,  (/i-?/)  for  3/  in 
the  e((uation,  and'  solving  for  //,.  we  have 


SI 


.(M) 


.(N) 


^r^        2(hq-t)      ■■■■ 
f^-  Shi .... 

Application  to  Parabolic,  Segmental  Circular,  and 
Elliptical  One-Hinged  Arches 

The  general  formulas  tlorived  above  have  been  ap- 
plied to  three  forms  of  aifh-ribs  with  parabolic,  seg- 
mental circular  and  elliptical  curves  re-spectively.  The 
equations  of  these  curves  all  have  their  origin  at  the 
left  support  a,  with  the  X-axis  passing  througli  the 
supports  a  and  h.  The  equations  of  these  curves  arc 
as  follows: 

(?^-tf,  yl ,  .(25) 

An  important  assumption  is  made  in  applying  the 

general  formulas,  that  is  /==/o  i<fc  o   where  /  is  the 

moment  of  inertia  of  the  cross-section  at  any  point  and 

(Continued  on  page  X) 


THE  STANDARDIZATION  OF  SALARIES  AND  GRADES 

IN  PUBLIC  EMPLOYMENT 

l!y   .loHX   TowNsiiENi)  Ciiiur),  C.  K.    '12 
Aiisworinjr  tlio  Question  as  to  How  l'iil)lic  Offices  Can  bo  Made  as  Efficient  as  Private  Offices. 


By  Standardization  of  Salaries  and  Grades  is 
meant  the  establishment  of  a  definite  and  more  or 
less  automatic  employment  policy  to  cover  the  en- 
trance selection  and  subseipient  public  career  of  per- 
sons in  the  civil  service  along  definite  lines  of  work, 
exclusive  of  course  of  elective  officers  and  appointive 
lu^ads  of  departments. 

Standardization  is  a  step  beyond  civil  service  and 
has  an  important  bearing  on  the  question  of  public 
employment.  It  strikes  at  the  root  of  the  spoils 
system  in  politics  which  still  exists  in  spite  of  civil 
service  legislation  and  established  laws.  Civil 
Service,  as  it  is  operated,  is  admittedly  a  failure  and 
really  accomplishes  just  one  purpose  and  that  is  the 
jirevention  of  the  Miiolesale  handing  out  of  jobs 
when  political  turnovers  occur.  It  is  now  capable 
of  all  sorts  of  manipulation  through  the  establish- 
ment of  non-eom]ietitive  positions  and  its  operations 
admit  of  appointments  of  pei-soiis  not  as  well  quali- 
fied as  others  who  did  not  sliow  uji  as  wcill  in  written 
examination.  Many  cases  occur  where  persons 
fresh  from  school  or  college  can  outstrip  in  exami- 
nation, others  with  intimate  knowledge  of  the  prac- 
tical side  of  the  job.  However,  the  great  faults  in 
municipal  emploj'ment  are  the  lack  of  opportunity 
for  a  career,  the  poor  pay  and  the  almost  utter  lack 
of  reward  for  competence  and  faithful  service. 
These  are  accentuated  by  rewarding  the  good  and 
the  bad  alike.  When  residence  regulations  are  for- 
gotten and  when  city  employees  can  graduate  from 
the  small  town  job  to  the  larger  city  job,  as  they  do 
in  England,  we  will  have  better  qualified  public  offi- 
cials because  civil  service  will  then  offer  a  real 
career  and  will  attract  the  best  grade  of  citizens. 
Civil  service  as  it  exists  also  has  another  great  fault 
which  has  been  characterized  as  "the  lack  of  a 
back  door."  When  once  established  nnder  civil 
sei'viee  a  job  is  too  apt  to  be  a  sure  thing — the  good, 
bad  and  indifferent  employees,  the  lame,  the 
halt  and  blind  stay  on  forever  to  the  detriment  of 
the  service.  When  an  employee  leaves  the  service 
an  unexperienced  one  comes  in  at  the  same  pay. 
Where  pensions  are  provided,  there  is  some  relief, 
but  unless  i)ensions  are  compulsory  at  a  given  age 
many  hang  on  ten  or  15  years  after  their  usefulness 
has  become  seriously  reduced.  No  one  wants  to 
depreciate  the  value  of  long  and  faithful  public 
service,  but  the  aged  should  be  eared  for  in  ways 
which  do  not  render  inefficient  the  public  service 
and  thus  accentuate  the  difficulty  of  maintaining 
a  satisfactory  organization.    In  all  large  organiza- 


tions there  are  a  few  places  where  elderly  men  can 
be  used  to  advantage,  but  in  a  good  size  city  in- 
justice is  done  either  to  the  individual  in  city  em- 
ploy or  the  position.  In  cities,  well  organized  polit- 
icall}',  it  is  apt  to  be  the  job  that  suffers  and  in 
large  private  corporations  the  individual. 

Standardization  has  for  its  prime  purpose  the  es- 
tablishment and  administration  of  a  business  like 
organization  with  provision  for  advancement  and 
promotion  in  the  various  functional  branches.  In 
a  city  of  300,000  or  more  the  functions  are  numerous 
and  varied.  The  employees  represent  90  to  100 
more  or  less  distinct  vocations,  trades  or  professions, 
some  of  which  are  represented  in  one  or  two  depart- 
ments and  some  in  all  of  them.  Furthermore, 
standardization  is  designed  to  provide  substantially 
eciual  pay  for  similiar  duties  in  all  departments  and 
to  provide  concise  titles  appropriate  to  the  position 
and  descriptive  of  the  work  involved  as  far  as  is 
possible.  For  example,  an  official  title  now  in  actual 
use  is  "skilled  mechanic  in  charge  of  grit  cham- 
bers." This  is  descriptive  to  the  nth  degree,  but 
under  a  standardized  system  it  would  be  merely 
"supervising  mechanic"  with  general  qualifications 
and  duties  given  in  the  classification. 

In  investigations  of  the  conditions  of  employment 
in  city  services,  under  civil  service,  but  not  stand- 
ardized, it  has  been  found  that  there  are  many  rates 
of  paj'  for  similar  or  related  work.  For  example, 
it  was  found  in  Rochester,  N.  Y.,  that  there  101 
clerks  worked  under  35  distinctive  titles  and  at  27 
r,alary  rates  ranging  from  $490  to  $3,000  a  year ;  214 
inspectors  had  24  different  titles  and  rates  from  $827 
to  $2600;  33  engineers  (mostly  civil)  had  24  titles 
and  558  skilled  laborers  (so  called)  worked 
under  one  title  at  36  different  rates  of  pay;  171 
other  skilled  laborers  had  55  distinctive  titles  with 
salaries  from  $682  to  .$3,000.  With  these  few 
examples  in  mind,  it  is  easy  to  see  the  desirability 
for  some  systematic  arrangement  for  establishing 
positions  and  salaries. 

With  a  standardized  classification  of  positions 
made  up,  the  present  incumbents  must  be  fitted  into 
the  classification  by  a  process  of  appraisal.  Fair 
and  just  appraisals  can  be  made  only  upon  the 
thorough  knowledge  of  the  employee's  service  re- 
cord. This  is  one  of  the  first  essentials  of  standard- 
ization and  complete  records  of  all  employees  must 
be  obtained  before  any  adequate  classification  of 
positions  can  be  made  up.  Service  records  must  be 
made  out  by  the  employee  himself,  including  title, 
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name,  afic,  dei)artuieiit  inid  division  record  of  civil 
service  appointments  and  manner  of  each,  salaries 
and  promotions,  employment  before  entering,'  tin- 
service  and  a  brief  outline  of  the  kind  and  extent 
of  present  duties.  Such  records  should  also  include 
time  devoted  to  duties,  vacation  allowed,  uni- 
formity of  volume  of  work,  number  of  subordinates 
and  remunerations  and  benefits  other  than  salary. 
The  records  should  be  revised  and  okehed  by  the 
employee's  immediate  superior  and  department 
heads.  Many  employees  are  found  to  be  workinp; 
out  of  title,  that  is,  at  duties  other  than  tho.se  indi- 
cated by  the  titles.  In  the  api)raisal  these  would 
be  given  titles  pertaining  to  the  duties  actually  per- 
formed. In  case  salaries  received  are  higher  than 
those  assigned  to  the  standardized  posit ion.s,  they 
should  remain  the  same.  In  the  change  to  a  new 
classification  no  salaries  should  be  reduced  because 
the  individual  is  not  responsible  for  the  conditions 
prevailing  and  the  chief  benefits  are  supposed  to 
affect  those  entering  the  service  and  in  futiu-e  salary 
adjustments.  On  the  other  hand,  an  employee 
should  be  moved  up  to  at  least  the  entrance  salary 
assigned  to  his  new  title  in  case  he  was  not  getting 
the  pay  commensurate  with  his  duties. 

With  the  service  records  of  each  employee  com 
plete,  the  new  classification  is  made  up  by  a  logical 
grouping  of  positions  into  services  which  offer 
definite  lines  of  continued  .service  with  promotion. 
Police  and  Fire  Departments  of  large  cities  are  al- 
ways the  best  organized  in  this  regard.  Many 
kinds  of  work  cannot  offer  as  well  defined  lines  of 
service,  but  such  services  as  engineering,  clerical, 
street  cleaning,  book-keeping,  building  and  other 
inspection,  chemical,  and  the  commoner  skilled 
trades  are  each  readily  formed  into  from  three  to 
seven  distinct  grades  within  a  group.  Each  grade 
of  service  may  have  one  or  more  titles  with  ap- 
propriate duties  for  similar  grades  of  work.  This 
may  occur  in  many  general  kinds  of  work  such  as 
for  instance: — Health  In.spector  Group.  Grade  11. 
Titles  of  positions — Milk  Inspector,  Pood  Inspector, 
Diphtheria  Inspector.  It  is  readily  seen  that  the 
details  of  the  work  are  different  but  the  grade  of 
service  required  is  about  the  same  and  the  pay 
would  therefore  be  about  the  same.  Also  from  one 
of  these  kinds  of  inspectors  it  might  become  neces- 
sary to  chose  a  chief  inspector  (Grade  III  Health 
Inspector  Group)  to  have  supervision  over  all  of 
them  which  is  another  and  important  reason  for 
grouping  them  together.  In  engineering  services 
each  grade  would  probably  recpiire  three  titles  such 
as  say  for  Grade  I,  Engineering  Assistant,  Junior 
Draftsman  and  Junior  Engineering  Inspector.  Here 
again  the  duties  are  different,  but  the  grade  of 
work  is -about  the  same. 

The  specifications  of  positions  must  include  not 
only  titles  and  duties,  but  definite,  general  qualifi- 
cations subject  to  civil  service  rules  and  regulations. 


These  are  very  important  both  at  the  entering  and 
higher  grades.  The  qualifications  shoiild  be  mental, 
physical  or  educational  (in  school  or  practice).  In 
the  higher  grades  usually  all  of  these  are  neces.sary. 
In  a  labor  group,  physical  qualifications  are  of 
course  to  be  given  first  consideration.  In  skilled 
labor,  experience  or  api)renticeship  is  necessary. 
The  entrance  grade  for  a  iderk  would  require  a 
high  school  or  business  school  education  and  no 
experience;  but  entrance  or  promotion  to  Grade  II 
would  require  a  j-ear  or  more  experience  in  work 
of  the  character  and  .standard  of  Grade  I  in  addi- 
tion to  the  qualifications  for  Grade  I  and  so  on  up 
to  Chief  Clerk,  Grade  V. 

The  salary  question  can  only  be  settled  after 
the  complete  classification  is  set  up.  Then  with 
the  more  or  less  definite  grades  of  service  estab- 
lished it  becomes  necessary  to  determine  the  pre- 
vailing rates  of  similar  grades  of  work  in  industrj' 
and  business  within  the  city  in  (juestion.  Compari- 
son with  rates  in  other  cities  is  not  of  much  value 
because  living  costs  vary  considerably  in  different 
localities.  Even  in  one  city  the  comparison  is  not 
an  easy  one  because  the  same  titles  usually  repre- 
sent different  duties  and  (jualifications  and  hence 
are  not  directly  comparable.  To  get  accurate  salary 
figures  the  actual  positions  in  question  must  be 
reduced  to  the  terms  of  the  standardized  classifica- 
tion. Thus  a  "Chief  Clerk"  in  some  office  may 
correspond  to  a  "Senior  Clerk"  in  the  new  da.ssi- 
fieation.  In  engineering  work  an  "Assistant  Engi- 
neer" may  mean  most  anj'thing  from  a  Junior 
Draftsman  to  a  Division  Engineer.  To  arrive  at 
satisfactory  and  fair  rates,  it  is  therefore  necessary 
to  obtain  local  figures  from  as  many  sources  as 
possible  for  each  grade  of  work  and  from  these  an 
average  range  of  rates  can  be  arrived  at  for  any 
given  grade  in  any  Group.  It  is  desirable  to  have 
a  range  of  from  $200  to  .$500  for  each  grade  so 
that  there  maj^  be  advancement  without  change  of 
duties  to  provide  for  faithful  and  competent  serv- 
ice. Entrance  to  a  grade  should  be  at  the  lowest 
rate  and  advancement  made  upon  recommendation 
of  the  appointing  officer  after  spet-ified  ]>eriods  of 
service.  This  gives  opportunity  for  rewarding  de- 
serving emploj'ees  but  may  be  subject  to  abuse  by 
unfair  executives. 

The  importance  of  a  salislaeioiy  and  praeiieal 
standard  employment  policy  is  better  realized  when 
it  is  understood  that  well  over  50%  of  the  modern 
city's  budget  goes  to  pay  for  the  one  general  ob- 
ject of  personal  service.  From  this  is  also  seen  tin- 
need  for  a  yawning  "back  door"  for  the  enforced 
exit  of  the  lazy  and  incompetent.  Standardization 
as  proposed  is  criticised  for  not  being  specific  enough 
in  this  regard.  The  "back  door"'  provision  of  civil 
service  is  there  but  it  doesn't  open  easily  enough. 
The  a]ipoiiiting  officer  should  not  l)e  given  arbiti'ai-\ 
(Continued  on  page  VII) 


SOME  THINGS  WE  DO  NOT  KNOW  ABOUT 
ROAD  CONSTRUCTION 

By   John   Stanlby  Orandall 
Consiiltiiif;   Eiigiucer,   The   Biirrott   Comp.any. 

Sbowiiif,'  That  ill  Koad  Constriietion,  at  Least,  tliu  Old   Proverb    to    the   Effeet   Tliat    "When    Ignorance    is 

Bliss   'tis  Folly  to  be  Wise"  is  Disproved. 


If  you  slioiild  motor  through  this  country  picking 
up,  as  you  go  along,  the  men  responsible  for  the 
buihling  of  the  roads  over  which  you  are  at  tlie 
moment  passing,  and  if  you  listened  attentively  to 
wliat  they  were  telling  you,  you  would  finally  come 
to  the  conclusion  that  the  road  problem  is  one  witli 
many  factors,  not  any  of  which  are  constants.  The 
comments  would  run  something  like  this: 

"Last  winter  was  extremely  cold,  and  miglity 
little  snow  in  this  part  of  the  country.  Frost  went 
down  5  feet  below  the  surface  of  this  road,  and  when 
the  spring  thaws  came  along  they  didn't  do  a  thing 
to  it."  And  from  the  way  the  road  looks  and  rides 
you  heartilj-  agree. 

"Well,  we  thouglit  we  had  tiiis  road  pretty  well 
drained,  but  by  George,  about  twice  a  year  these 
soft  places  bust  out  here  and  there,  and  it  looks  like 
there  arc  .springs  that  tlow  once  in  a  while  and  arc 
dry  at  other  times." 

"No,  Sir,  you  just  naturally  can't  drain  this  soil. 
The  water  comes  right  up  to  the  top  of  the  road 
every  time,  no  matter  what  kind  of  drains  we  use. 
We've  tried  most  everything.  Nothing  works.  The 
water  even  comes  right  up  through  a  perfectly  good 
concrete  base  and  disintegrates  the  wearing  course. 
I  don't  know  what  to  do." 

"We  built  this  road  in  the  fall.  The  weather  was 
cold,  and  the  bitumen  never  did  ]ienetrate — just  laid 
on  top  where  it  had  chilled — and  now  it's  been 
bleeding  like  this  all  summer  long,  and  I  don't 
know  how  much  longer  it's  going  to  keep  it  up." 

"We  built  this  road  in  the  early  spring,  and  it 
rained  and  rained  every  day,  it  seemed.  Anyway, 
the  road  is  no  good,  and  never  will  be." 

"We  couldn't  get  the  right  kind  of  cover  for  this 
road.  So  we  had  to  take  what  we  could  get.  ,  Wi- 
expected  a  failure,  but  look  at  it!  It's  better  than 
that  other  road  which  was  built  exactly  according 
to  specifications." 

"This  stone  was  left  so  soft  that  it  broke  up  under 
the  roller,  and  so  tlie  road  never  was  in  first  class 
shape." 

"The  roller  was  so  light  that  the  road  metal 
wasn't  thoroughly  compressed." 

And  so  on,  indefinitely.  You  could  listen  to  these 
road  builders  day  after  day  and  month  after  month, 
liearing  a  different  tale  from  each  one  as  to  why 
sucli  and  such  a  road  had  failed.  After  hearing  500 
or  more  stories,  jou  would  be  in  a  jiosition  to  cla.ssify 


the  causes  for  failures,  and  perhaps  the  classifica- 
tion would  take  some  such  form  as  this: 

Unfavorable  soil  conditions. 

Unfavorable  weather  conditions. 

Poor  or  inadequate  drainage. 

Poor  (juality  of  materials  of  construction. 

Faulty  workmanship. 

Misuse  of  materials. 

Contractor  skimping  the  job. 

Graft. 

Careless  inspection. 

Ignorance  and  stupidity. 

Wrong  tj'pe  of  road  crust. 

Poor  design. 

No  maintenance,  no  repairs. 

Too  heavy  loads  for  foundation. 
W^e  know  a  good  deal  about  some  of  these,  and 
of  some  others  we  know  almost  nothing.  The  most 
surprising  thing  is  that  we  know  the  least  about  that 
factor  which  we  have  had  with  us  since  the  begin- 
ning of  time,  namely,  soils.  We  know  today  almost 
as  little  as  Adam  did — and  maybe  less — about  the 
behavior  of  soils  when  used  as  foundations  for  roads. 
But  we  are  going  to  learn  something  some  time,  and 
we  have  made  a  beginning,  although  a  late  one.  No 
engineer  today  can  do  more  tlian  guess  at  the  bear- 
ing power  of  any  soil.  Hence  there  is  considerable 
chance  for  failures  to  occur,  since  in  some  cases  one 
man's  guess  is  as  good  as  another's,  and  both  may  be 
wrong.  The  Office  of  Public  Roads  is  working  on 
this  problem  now,  and  some  interesting  data  have 
been  collected.  This  work  is  but  the  beginning. 
What  has  been  done  to  date  has  been  described  re- 
cently in  some  of  the  technical  journals. 

In  every  state  in  the  Union  there  are  gravel  de- 
posits, and  a  well  made  and  carefully  maintained 
gravel  road  is  excellent  for  light  traffic.  But  theri> 
are  few  men  who  know  anything  about  gravel.  The 
New  Englander  knows  the  gravels  in  his  part  of  the 
world,  the  Texan  knows  his,  and  the  Wisconsinite 
knows  liis,  perhaps,  but  none  of  these  knows  any- 
tliing  about  the  other's  gravels,  and  what  passes 
for  gravel  in  one  part  of  the  country  may  be  class- 
ed as  sand  in  another.  There  seems  to  be  no  stand- 
ard as  to  what  constitutes  a  gravel.  This  has  led 
to  much  confusion,  and  also  to  many  failures  in 
recent  years.  Some  gravels  may  be  successfull.v 
treated  with  bituminous  materials,  while  others  sim- 
ilarly treated  fail  to  hold  up.     Bach  gravel  seems 
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to  be  a  law  unto  itself,  and  so  far  as  we  know  today, 
the  only  way  to  determine  whether  or  not  a  gravel 
will  take  a  treatment  successfully  is  to  try  out  a 
sample  section  of  road.  Untreated  f^ravel  roads 
rapidly  go  to  pieces  under  motor  car  traffic,  while 
those  gravels  that  will  successfully  take  a  tar  sur- 
face treatment  stand  up  under  rather  heavy  traffic, 
provided  there  is  a  patrol  maintenance  system  in 
use.  There  are  many  things  to  be  learned  about 
gravel,  and  to  date  very  fcAv  people  have  made  a 
study  of  this  important  road  buikliiig  material.  It 
should  receive  national  as  well  as  local  attention. 

And,  when  wo  come  right  down  to  it,  there  isn't 
so  very  much  authoritive  infoi'mation  at  hand  about 
stone  for  road  work.  In  modern  higliway  construc- 
tion stone  is  the  important  factor,  since  it  amounts 
to  over  90%  of  the  material  entering  into  tiie  road. 
I  have  seen  stone  used  that  was  so  soft  that  it  broke 
when  a  wheel-barrow  passed  over  it,  and  I  have 
seen  some  so  brittle  that,  though  hard,  it  cracked 
to  pieces  when  the  roller  went  over  it  once.  Such 
material  is  worthless  for  road  making,  yet  it  has 
been  and  will  be  used  until  our  road  builders  know 
more  about  the  materials  tiiey  are  working  with. 
Many  times,  other  materials  that  have  been  used,  as 
asphalt,  tar,  cement,  have  been  condemned  for  caus- 
ing failures  when  really  the  poor  quality  of  stone 
used  was  tlie  cause.  In  the  sheet  asphalt  industry 
much  research  work  was  done  on  sand,  with  the  re- 
sult that  now  it  is  rather  definitely  known  exactly 
liow  sand  should  be  graded,  and  what  kinds  may  bo 
used  to  secure  good  sheet  work.  Sooner  or  later 
such  research  work  must  be  carried  out  for  all  ma- 
terials of  highway  construction. 

But  the  best  of  materials  will  not  be  satisfactory 
if  the  workmanship  in  their  use  is  not  good.  The 
tremendous  increase  in  tlio  highway  construction 
programs  of  states,  counties  and  municipalities  has 
resulted  in  a  scarcity  of  skilled' road  builders.  There 
are  not  enough  experienced  men  to  go  round,  and, 
while  there  are  many  young  men  being  trained, 
they  are  not  yet  ready  to  take  their  places  as  re- 
sponsible road  men.  Consequently,  many  miles  of 
road  liave  been  l)uilt  and  have  failed  all  too  soon 
because  no  one  on  tlie  job  knew  how  to  use  the 
materials  at  hand.  It  frequently  happens  that  the 
companies  that  furnish  the  materials  of  construc- 
tion are  called  on  to  instruct  road  builders  in  the 
use  of  their  materials.  Indeed,  most  of  the  large' 
companies  furnish  engineering  service  with  their 
goods  and  are  glad  to  see  to  it  that  complete  infor- 
mation is  supplied  to  the  consumer.  New  problems 
that  come  up  from  time  to  time  are  considered  from 
every  angle  by  engineers  and  chemists  of  wide  ex- 
perience. The  purchaser  of  the  material  receives 
for  nothing  information' that  may  have  cost  a  large 
sum  to  derive.  There  is  no  excuse  today  for  the 
engineer  untrained  in  highway  matters  not  being 


able  to  find  out  the  best  way  to  solve  his  own  par- 
ticular problem. 

When  I  went  to  college  I  had  it  drummed  into  me 
that  all  contractors  were  little  better  than  thieves. 
Later  I  learned  better,  and  1  found  that  there  are 
many  reputable  contractors  who  want  to  live  up  to 
not  only  the  letter  of  their  contracts  but  also  to 
the  spirit.  Still,  the  fact  remains  that  there  are  a 
lew  unprincipled  contractors  who  will  ".skin  the 
job"  every  chance  they  get,  and  these  men  make  it 
hard  for  the  honest  contractor  to  allay  suspicion. 
The  dishonest  contractor  and  graft  go  hand  in  hand, 
of  course,  but  happily  conditions  are  improving,  and 
the  contractors  themselves  are  foremost  in  cleaning 
house. 

Often  contractors  are  accused  of  fraud,  when,  in 
reality,  there  never  was  a  thought  of  deception.  In- 
stead, they  are  all  too  often  ignorant  and  stupid,  and 
these  traits  make  them  do  things  that  seem  to  be 
fraudulent. 

But  the  item  that  wo  know  least  about  is  how  to 
educate  the  taxpayer,  the  engineer,  the  politician 
and  everybody  in  the  counti-y  to  the  fact  that  ALL 
types  of  pavements  and  roads  MUST  have  eou.stant 
maintenance.  How  to  get  that  idea  across,  so  that 
it  will  stick  and  produce  results  in  the  form  of  funds 
for  maintenance  work,  is  a  question.  And  it  is  a 
serious  question.  Probably  the  answer  is:  Preach 
the  doctrine  of  maintenance  everywhere,  all  the 
time,  and  never  stop  until  patrol  maintenance  is 
assured  on  every  main  road  of  the  land. 

Perhaps  the  foregoing  is  a  rather  gloomy  picture 
of  the  present  status  of  roadbuilding.  Perhaps  you 
will  conclude  that  as  there  is  so  much  we  do  not 
know  about  road  construction  that  there  is  little  left 
that  we  do  know.  The  many  miles  of  good  roads 
through  the  country  prove  that  we  know  some 
things,  at  least,  and  give  promise  of  our  learning 
much  more.  New  conditions  have  suddenly  eon- 
fronted  us,  and  during  the  past  twenty  years  we 
have  had  ,to  revise  those  ideas  that  had  been  satis- 
factory for  millions  of  years  before.  If  we  leai-n  as 
much  about  highway  engineering  in  the  next  decade 
as  we  have  in  the  last  we  may  look  forward  to  an 
era  of  good  roads  everywhere. 


FACULTY  NOTES 


The  Faculty  of  the  new  College  of  Engineering 
held  its  first  meeting  on  February  21,  1921.  Presi- 
dent A.  W.  Smith  presided.  Organization  plans 
were  discussed,  and  a  committee  was  appointed  to 
take  up  the  details  of  organization.  Professor  C.  L. 
Walker,  C.  E.  '04,  who  has  been  Secretary  of  th" 
Civil  Engineering  Faculty,  was  elected  to  that  po.si- 
tion  for  the  combined  Faculty. 


THE    CORNELL    CIVIL    ENGINEER 

PUBLISHED  MONTHLY  DURING  THE  COLLEGE  YEAR  BY 

The  Association  of  Civil  Engineers  of  Cornell  University,  Ithaca,  N,  Y. 

BOARD 

.T.  J.   CHAVANNE,   Jr.,    '23 EcUtor-iii  iliiif  K.  A.  KKGAN,  Jr.,  21 Business  Manager 

E.  J.  SHERK,    '21 Managing  Editor  K.  F.  f'HOBOT,   '21 .Advertising  Manager 

R.  E.  PRATT,   '21 Ciriulafion  Manager 

JUNIOR  ASSOCIATE  EDITORS 

C.  E.  BRYANT,  '22         F.  E.  CONKLTNG,  Jr.,  '22  D.  L.  COPELAND  '22  E.  P.  McKEE,  '22  F.  M.  DELANEY,  22 

ASSISTANT  BUSINESS   MANAGERS  ALUMNI    ASSOCIATE    EDITOR 

G.  R.  SHANKLIN,  '22  II.  E.  WHITNEY,  '22  C.  L.  BOGERT,  '05 

ADVISORY  BOARD 

PROF.  F.  A.  BARNES,  '97  ERNEST  A.  TRURAN,  '95 

Subscription  jirico  $2.50  a  year  in  advance.  Subscription  payable  by  Post  Office  money  orders.  Checks,  etc.,  made  payable 
to  The  Cornell  Civil  Engineer.     Rate  for  advertising  on  application   to   the   Business   Department.     Price   for   this   issue   $.35. 

Entered  in  Post  Office  at  Ithaca  as  Second  Class  Matter.  Acceptance  for  mailing  at  special  rate  of  postage  provided  for 
in  section  1103  Act  of  October  3,  1917.     Authorized  August  1,   1918. 


COLLEGE     NOTES 


Sometiuie  prior  to  the  Febni- 
The  Honor  ary  examinations  a  move  was 

System  Movement     instigated  by  the  students  for 

the  adoption  of  an  lionor  .sys- 
tem Ikmc  at  Coi'iiell.  The  movement  secured  con- 
siderabh>  publieity  at  tliat  time  owiiif;:  to  the  fact 
tliat  a  dozen  or  more  students  visited  every  frater- 
nity and  club  liouse  on  the  Hill  and  delivered  short 
s|>eec!ies  explaiiiinir  wliat  siieh  a  proposed  system 
wdubl  mean,  Ikiw  it  would  worlc,  and  what  its  ad- 
viintaj,'es  would  be.  in  a  short  time  the  idea  de- 
veloped considerable  momentum — in  fact  the  Col- 
leiie  of  Architecture  Avliich  formerly  luul  no  codi- 
fied honor  sj'stem  actually  applied  an  honor  code, 
patterned  alonj;;  the  general  lines  of  the  C.  E.  sys- 
tem, to  all  its  mid-year  examinations.  The  time  was 
too  short,  however,  for  a  general  University  system 
to  either  be  drawn  up  or  even  seriously  considered 
by  the  .whole  student  body.  For  this  reason  the 
committee  which  had  developed  the  proposal  de- 
cided to  wait  until  the  second  term  and  then  lay  the 
l)lan  before  the  students  as  a  whole,  thereby  secur- 
ing their  opinion  about  the  adoption  of  such  an 
honor  system. 

Ill  accordances  with  this  plan  bootlis  were  opened 
on  February  eleventh  and  twelfth  so  located  that 
students  could  express  their  ajijjroval  or  disapproval 
of  the  plan  as  they  were  registering  for  the  second 
tei-m.  The  results  of  this  referendum,  or  census  of 
student  o]iinion,  was  so  favorable  that  the  student 
committee,  which  represented  all  the  colleges,  met 
and  drew  up  a  rough  draft  of  a  proposed  constitu- 
tion which  was  sent  to  the  deans  of  all  the  colleges 
and  to  various  faculty  members  for  their  criticism. 
As  a  result  of  the  suggestions  received,  the  original 
draft  was  revised,  and  the  constitution  was  put  in 
its  final  form,  in  which  it  w-as  to  be  presented  to  the 
student  body  for  their  approval  or  disapproval. 


The  constitution  in  its  final  form  was  pnblisiied 
in  the  Sun,  and  on  Friday  and  Saturday,  March 
fourth  and  fifth,  the  students  voted  on  its  adoption. 
In  this  referendum  over  thirty-five  hundred  votes 
were  cast  in  favor  of  the  system  while  only  three 
hundred  and  fifty-four  negative  votes  were  record- 
ed. In  spite  of  the  faitt  that  over  a  thousand  stu- 
dents did  not  express  their  opinion  the  total  numbe" 
of  votes  cast  was  the  largest  that  has  ever  been  itast 
in  any  undergraduate  expression  of  opinion.  Fol- 
loM'ing  this  favorable  result  the  student  committee 
drew  up  a  resolution,  in  which  they  requested  that 
the  faculty  ratify  tiie  constitution  of  the  proposed 
lienor  system.  At  the  faculty  meeting  held  Wed- 
nesdaj^  March  ninth,  the  system  was  unanimously 
approved  after  a  very  short  discus.sion  relating 
mainh^  to  the  ways  and  means  of  the  system. 

The  constitution  of  the  honor  system,  as  it  now 
stands,  states  that  the  system  shall  rest  solely  on  the 
honor  of  each  student,  that  each  college  shall  have 
its  own  honor  system  committee  whose  members 
shall  be  elected  by  the  students  of  that  college,  and 
that  these  committees  shall  conduct  hearings  of  all 
cases  of  student  breaches  of  honor  in  their  own 
colleges  and  report  their  findings  with  recommenda- 
tions to  the  Cornell  Honor  Committee.  This  latter 
committee  shall  be  composed  of  five  members  of  the 
Student  Council,  the  president  of  the  Women's  Self- 
Government  Organization  and  the  chairmen  of  th" 
various  college  committees.  This  committee  shall 
have  com])lete  judicial  power  in  all  cases  relating 
to  student  honor.  The  constitution  also  makes  a 
provision  that  unless  it  is  approved  by  more  than 
three-(piarters  of  the  students  it  cannot  be  adopted. 

If  one  needs  evidence  that  honor  systems  are 
successfully  operated  he  has  but  to  look  at  any  one 
of  a  number  of  our  larger  institutions  of  learning. 
Princeton  for  example  has  been  under  such  a  system 
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I'or  twenty-six  .yeans.  Jii  a  .statciiiciit  made  by  Dean 
McClenalian,  who  is  in  charge  of  University  disci- 
pline, he  declared  that  the  cases  of  proven  cribbing 
dnring  this  quarter  of  a  century  could  be  counted 
on  the  fingers  of  both  Inuuls.  Furthermore  he  stated 
that  in  his  undergraduate  days  at  Princeton,  when 
there  was  no  honor  system  in  vogue,  cribbing  was 
one  of  the  favorite  pastimes.  If  an  lionor  system 
has  accomplished  such  an  improvement  at  Prince- 
ton is  it  not  likely  tiuit  as  much  can  be  accomplished 
at  Cornell? 

In  llie  outside  world  an  eiii|)l()ycr  hires  a  man  on 
the  strength  of  what  he  claims  lie  knows  or  can  do. 
Business  is  individualistic  in  the  extreme — cribbing 
in  business  is  impossible — one  must  either  know  or 
be  ignorant — he  cannot  get  the  answer  from  his 
neighbor.  From  common  sense  reasoning,,  then, 
why  should  a  man  want  to  get  credit  for  something 
he  does  not  know  when  he  is  sure  to  be  held  liable 
for  that  knowledge  later  on  in  business?  In  the 
ultimate,  work  in  college  is  but  a  i)reparation  for 
business.  Let's  be  fair  and  s(piare  with  our  be.st 
friends,  ourselves. 


The  basketball  season  is  now  a  thing  of 
Varsity  the  past.     Taknig  it  all  in  all  the  Var- 

Basketball      sily  has  had  a  successful  season.     The 

game  witli  l)artnu)uth  February  1.5  was 
a  fast  and  exciting  one,  Dartmouth  winning  by  four 
|)()ints.  Their  defense  was  the  stift'est  the  Varsity 
has  encountered  this  year.  The  Var.sity  lo.st  to 
Penn  at  Philadeljihia  on  February  19  by  22-20.  The 
game  was  exceedingly  fast  and  the  Varsity  lead  at 
the  end  of  the  first  half.  This  was  the  first  time  this 
year  that  a  team  had  lead  Penn  at  the  end  of  the 
first  half. 

The  Varsity  won  a  slow  game  from  Marrietta  on 
February  22  by  the  score  of  27-23.  Many  substitu- 
tions w^ere  made  and  the  game  dragged  out  to  the 
final  Avhistle.  In  a  close  game  on  February  25  the 
Varsity  defeated  Columbia  at  New  York  20-17.  This 
game  left  two  more  league  games  to  be  played. 
Rutgers  sprung  a  surprise  on  the  Varsity  at  New 
Brunswick  on  February  26  by  staging  a  comeback 
in  the  final  period  of  a  fast  game  and  winning  32-2(i 
after  Cornell  was  ahead  at  the  end  of  the  first  half 
16-10. 

On  March  5  the  \'arsity  played  a  return  game 
with  Syracuse  at  Syracuse  which  they  won  by  a 
score  of  23  to  19.  The  first  game  with  Syracvise  held 
here  on  January  11  resulted  in  a  25  to  13  victory 
foi'  the  Varsity.  On  March  9  Cornell  played  Col- 
umbia at  Ithaca  aiul  defeated  them  by  a  score  of 
31  to  18.  Three  days  later  the  Varsity  met  the  Yale 
quintet  in  the  New  Armory  and  won  by  a  score  of 
43  to  9.  As  a  result  of  these  games  Cornell  finished 
the  season  in  third  place  in  the  league,  Penn  again 
taking  the  championship. 


The  Si)ring  baseball  i)ractice  started  witli 
Baseball  tlie  new  term  and  is  now  well  under  way. 
Coach  Carney,  former  Phillips-Exeter 
coach,  issued  his  call  tln^  inid<lle  of  February  and 
about  a  hundred  nn-n  signed  up.  These  men  were 
placed  in  s<|uads  according  to  the  position  they  play- 
ed. The  s(juads  were  called  out  for  practice  on  dif- 
ferent days,  and  cuts  have  been  made  until  Mr. 
Carney  now  has  the  ummi  from  whom  he  expects  to 
be  able  to  ])ick  a  team  which  will  be  able  to  play 
first   class  college  baseball. 

The  biiselial!  seas(ni  ojx'ns  with  a  six-game  south- 
ci'u  trip.  Among  the  lu'w  teams  met  this  year  are 
Fordam,  Ohio  VVesleyan,  Washington  and  Lee,  TTni- 
versity  of  Detroit  and  possibly  Lehigh. 

April  7 — \'irginia  at  Charlottesville. 

April  8 — Vii-ginia  at  Charlottesville. 

A|)ril  9 — (ieorgefown  at  Washington. 

Ai)ril    11  I'liiversity   of  Maryland   at   College 

Park,  M(l. 

Ajiril    12 — Catholic    Cniversity   at   Washington. 

April  13 — Penn  at  Philadelphia. 

April  23 — Colgate  at  Ithaca. 

April  27— Rochester  at  Ithaca. 

April  30 — Harvard  at  Cambridge. 

May  4 — Cohnnbia  at  Ithaca. 

May  7 — [Tniversity  of  Detroit  at  Ithaca. 

May  13--  Lafayette  at  Easton. 

May  14-  Fordham  at   New  York  City. 

May  19— Colgate  at  Hamilton. 

May  21— Yale  at  Ithaca   (S])ring  Day). 

May  25— Ohio  Wesleyan   at  Ithaca. 

May  28 — Yale  at  New  Haven. 

June  1 — Columbia  at  New  York  City. 

Juiu>  16 — AVashington  and  Lee  at  Ithaca. 

June  17 — Alumni  or  open. 

June  18— Pen)i  or  Alumni. 


On  Saturday.  Feiiruary  2(i  the 
The  Triangular  \'arsity  track  team  added  another 
Track  Meet  scalp  to  its  large  collection  when 

at  Boston  it  won  the  annual  triangidar  track 

meet  with  Dartmouth  and  Har- 
vard at  Boston.  The  meet  was  one  of  the  most 
exciting  held  in  ilechanics  Hall  in  some  time. 

The  team  after  a  slow  start  in  the  field  events 
came  rai)idly  to  the  front  in  the  races,  taking  every 
l)lace  in  the  1000  yard  race  and  the  first  two  places 
in  the  600  yard  run  as  well  as  second  aiul  third 
places  in  the  mile  run.  This  totaled  21  points 
which  with  the  points  gained  by  winning  the  fast 
mile  relay  served  as  a  good  foundation  for  the  var- 
ious places  gained  in  the  dashes  and  field  events. 
One  peculiar  feature  of  the  meet  was  the  five  corner- 
ed tie  for  third  place  in  the  pole  vault.  Dartmouth 
having  three  fingers  in  the  pie  and  Cornell  atid 
Harvard  each  having  one. 

The  running  of  Captain  McDermotl,  a  senior  in 
(Contiuued  on  page  VII) 


ALUMNI      NOTES 


'89  We  arc  notified  tluit  the  address  of  Elmore 
1).  Cummiugs  is  Jiow  4608  ir)tli  St.,  N.  W.,  Wasli- 
iiigton,  D.  C. 

"!)()  N.  Seymour  Croueli  may  be  addressed  eitlier 
ill  eare  of  tiie  Shepherd  Engineering  Company, 
Williamsport,  Pa.,  or  at  127  W.  11th  St.,  Erie,  Pa. 

'91  Carl  E.  IJavis  has  been  appointed  a  Hydrau- 
lic Engineer  for  the  Memphis  Artesian  Water  De- 
partment. 

'92  William  G.  Atwood  has  notified  us  that  his 
address  has  been  ehanged  from  42  Broadway,  New 
York,  to  2117  Railway  Exchange  Building,  St.  Louis, 
Missouri.  Mr.  Atwood  is  now  the  Manager  for  the 
St.  Louis  District  of  the  Woods  Brothers  Construc- 
tion Company. 

'94  Arthur  H.  Place  is  Engineer  in  the  Bureau 
of  Government  Eesearch  at  Detroit,  Mich. 

'99  Clifford  H.  Bclden  has  changed  his  mail- 
ing address  to  34  Bristol  Street,  New  London,  Conn. 
Mr.  Belden  is  the  General  Manager  of  E.  S.  Belden 
&  Sons,  Inc.,  of  Hartford,  Conn. 

'01  W.  C.  Affeld  is  President  of  the  Twin  City 
Trading  Company,  106  Chamher  of  Commerce  Build- 
ing, Minneapolis,  Minn.  He  lives  at  2725  Colfax 
Ave.,  So.,  Minneapolis,  ]\Iinn. 

'01  Alexander  F.  Armstrong  is  a  practicing 
t'ivil  Engineer  with  offices  at  19  South  Hawk  Street, 
Albany,  N.  Y. 

'01  Irving  ('.  Brower  has  been  discharged  froju 
the  army  and  is  now  City  Manager  of  Poutiae,  Mich. 
He  gives  his  home  address  as  34  Liberty  Street, 
Pontiac. 

'01  John  P.  Churchill  is  Chief  Engineer  of  the 
Hay  Foundry  &  Iron  Works,  Newark,  N.  J.  He 
lives  at  19  Whittlesey  Ave.,  E.  Orange,  N.  J. 

'05  Albert  S.  Brainard  is  Engineer  Salesman  for 
the  Standard  Oil  Company  (N.  J.)  at  31  Clinton 
Street,  E.  Orange,  N.  J.  His  new  address  is  87  N. 
18th  St.,  E.  Orange. 

'07  Herbert  S.  Austin,  who  is  superintendent  of 
the  Oklahoma  Pipe  Line  Company,  writes  us  that  he 
is  now  living  at  320  North  12th  St.,  Muskogee,  Okla. 

'07  Robert  M.  Davis,  Statistical  Editor  of  the 
Electrical  Woi-ld,  has  been  elected  a  member  of  the 
American  Statistical  Association.  He  notifies  that 
his  addi'css  has  been  changed  to  36  Queens  Road, 
Queens,  N.  Y. 

"08  Mr.  Everett  Dreiuien,  President  of  the  West 
Virginia  Coal  and  Coke  Company,  is  chairman  of 
the  fair  practices  committee  of  Northern  West  Vir- 
ginia coal  oi)erators.  He  has  recently  been  to  New 
York  to  discuss  with  Charles  S.  Allen,  secretary  of 
the  Wholesale  Trade  Association,  plans  for  the  elim- 


ination of  the  s{)ecu]ation  in  coal.  Di".  Drennen  says 
that  the  present  situation  was  caused  by  labor  and 
trans]>ortation  troubles,  but  believes  that  the  worst 
feature  of  tin;  distribution  problem,  "illegitimate 
brokerage,"  can  be  controlled  through  the  coopera- 
tion of  the  operators.  He  declared  the  operators 
had  suffered  from  unfair  methods  employed  by  a 
small  minority,  brokers  who  came  into  the  field  to 
make  great  ])rofits  in  a  short  time  when  prices  be- 
gan to  rise  because  of  transportation  congestion. 
The  activities  of  the  committee  have  proved  eflfec- 
tive  in  the  lowering  of  prices,  and  the  chairman  is 
confident  that  if  it  is  permitted  to  function  on  a 
large  scale,  the  committee  will  be  able  to  relieve 
conditions  more  generally. 

'09  Robert  W.  Clark  is  i)rcsident  of  the  Clark 
Construction  Company  of  Waterbury,  Conn.  His 
home  address  is  11  Woodlawn  Terrace,  Waterbury. 

'09  Albert  Diamant  has  been  elected  an  Asso- 
ciate Member  of  the  American  Society  of  Civil  En- 
gineers.    His  address  is   Tocopilla,  Chile. 

'09  Dalton  Moomaw  is  Road  Engineer  for  St. 
Joseph  County,  Ind.,  and  has  charge  of  surveys, 
plans  and  construction  of  county  improvements.  At 
present  he  has  27  miles  of  pavement  under'contract. 

'09  Don  0.  Stone  writes  us  that  he  has  changed 
his  address  from  2410  Indiana  Ave.  to  1095  Elm- 
wood  Ave.,  Columbus,  Ohio,  Mr.  Stone  is  secretary 
and  treasurer  of  The  Crowell  and  Stone  Company, 
Bituminous  Contractors  of  Columbus,  Ohio. 

'10  Edward  V.  Baron  has  announced  that  he  is 
now  in  the  contracting  business  in  Detroit,  Mich., 
with  offices  at  809  Empire  Bldg. 

'10  Warren  B.  Day  is  Resident  Engineer  of  the 
Phoenix  Utility  Company  at  Nesquehoning,  Pa. 

'10  Amos  0.  Nisenson,  who  is  a  member  of  the 
firm  of  Lake  and  Nisenson,  Consulting  Engineer.^, 
of  Newark,  has  recently  been  elected  a  member  of 
the  American  Society  of  Civil  Engineers. 

'11  Harry  W.  Butts  is  manager  of  the  Hedden 
Place  Machine  Co.,  of  East  Orange,  N.  J.  His  new 
address  is  52  Williams  St.,  E.  Orange. 

'11  Joseph  J.  Chamberlain,  Jr.,  is  Chief  Engi- 
neer of  the  Danis  Hunt  Construction  Company  of 
Dayton,  0.  His  address  is  1723  Grand  Ave.,  Day- 
ton, 0. 

'11  Ral])h  S.  Grossman  is  Professor  of  Civil  En- 
gineering at  Des  Moines  University,  Des  iloines,  la. 

'11  Harvey  S.  Johnson  has  been  transferred  from 
Junior  to  A.ssociate  Member  of  the  Anu>rican  So- 
ciety of  Civil  Engineers.  He  is  Assistant  Engineer 
with  the  Bossert  Corporation,  1408  Oneida  Street, 
Utica,  N.  Y. 
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'11  (Jiistav  S(;liiriii('r  lias  been  clcclcil  an  Asso- 
ciate Member  of  tlie  American  Society  of  Civil 
Engineers. 

'12  Chester  A.  Adcc  is  a  |)atent  attorney  with 
the  Western  Eileetric  Company,  Inc.  He  received 
his  J.  D.  de<,'ree  from  N.  Y.  U.  in  1!)2(),  and  was 
admitted  1o  the  N.  Y.  Bar  Dec.  20,  1920.  Mr.  Adee 
married  Miss  Mary  Conlson,  sister  of  II.  E.  Conl- 
son,  A.  B.  '09,  on  Dee.  20,  1918.  They  have  a  son, 
Thomas  Conlson  Adee,  born  Jan.  12,  1920,  and  live 
at  252  i;Jth  Ave.,  Astoria,  L.  I. 

'12  Robert  W.  Anstin  is  with  the  General  Motors 
Export  Co.,  120  W.  42d  St.,  New  York  City.  His 
home  address  is  612  Myrtle  Ave.,  Albany,  N.  Y. 

'12  John  T.  Child  is  a  Sanitary  Engineer  at  2'i 
Main  Street,  Rochester,  N.  Y.  He  lives  at  194  Ox- 
ford St.,  Rochester.  He  informs  ns  that  James  E. 
Cuff,  '12,  is  now  a  lawyer  witii  Sutherland  &  Dwyer, 
Rochester,  N.  Y. 

'12  Albert  B.  Clunan  writes  us  that  his  address 
is  now  69:5  Flatbnsh  Ave.,  Brooklyn,  N.  Y. 

'13  Arthur  W.  Beale  is  a  contractor  at  240  Rut- 
gers Street,  Rochester,  N.  Y.  We  are  advised  that 
liis  address  is  now  66  She|)ard  St.,  Rochester,  N.  Y. 
'13  P.  DeWitt  Brown,  a  draftsman  and  designer 
at  the  Fort  Pitt  Bridge  Works  of  Pittsburgh,  has 
changed  his  residential  address  to  235  Chestnut 
Street,  Scwickley,  Pa. 

'13  Rodney  D.  Brown  is  a  Highway  Engineer 
with  the  U.  S.  Bureau  of  Public  Roads.  He  live.^i 
at  3215  17th  St.,  N.  E.,  Washington,  D.  C. 

'13  A.  B.  Cozzens  is  Secretary  of  the  Mincor 
Trading  Corporation  at  149  Broadway,  New  York 
City. 

'13  E.  Russell  Davis  is  Chief  Civil  Engineer  of 
the  City  of  Newport  News,  Va.  His  home  is  at 
310  55th  St.,  Newport  News. 

'13  A.  A.  Lacazetto  has  recently  written  us  say- 
ing that  he  has  been  with  the  West  India  Oil  Co.,  of 
New  York,  since  his  graduation  and  has  charge  of  the 
construction  of  a  large  number  of  Oil  stations  in 
Cuba  and  Porto  Rico.  In  1915  Lacazetto  received 
the  degree  of  M.  E.  from  Columbia  University. 

'13  Theodore  L.  Welles,  Jr.  has  been  transferred 
from  Junior  to  Associate  Member  of  The  American 
Society  of  Civil  Engineers. 

'14  George  A.  Chase,  Jr.,  Superintendent  of  the 
Claim  Department  of  the  Home  Friendly  Society, 
Industrial  Insurance,  has  changed  his  address  to 
2003  Longwood  St.,  Baltimore,  Md. 

'14  Willis  H.  Hanchett  is  now  Assistant  Engi- 
neer on  maintenaiiee  work  for  the  Nashville,  Chat- 
tanooga, and  St.  Louis  Railway  at  Chattanooga, 
Tenn. 

'14  Charles  Kirschner  is  Assistant  Field  Engi- 
neer for  the  Board  of  Commissioners  of  the  Port  of 
New  Orleans  on  the  construction  of  a  lock  for  the 
Inner  Harbor  Navigation  Canal. 


'14  Fldward  C.  Panton  has  been  elected  an  Asso- 
ciate Member  of  the  American  Soci^jty  of  Civil  En- 
gineers. 

'15  Charles  K.  A<lelson  is  A.ssistaiit  Factory  man- 
ager for  the  United  States  Retail  Candy  Stores,  130 
E.  131h  Street,  New  York.  Ui;  lives  at  2446  Creston 
Avenue,  New  York  City. 

'15  E.  S.  Baker  is  Secretary  of  the  A.  B.  Smythe 
Com])any  of  (Jleveland.  His  address  is  9610  (Mifton 
Blvd.,  Cleveland,  0. 

'15  Alvin  G.  (!adiz  is  a  jjractieiii^'  Civil  KnjriiK'er 
at  473  14th  Street,  Brooklyn,  N.  Y. 

'15  Matthew  L.  Carey  has  been  elected  a  member 
of  the  American  Economists  Association  and  also  of 
the  National  Association  of  Cost  Accountants.  Mr. 
Carey  is  Statistician  for  the  U.  S.  Rubber  Company, 
1790  Broadway,  New  York  City. 

'15  Frank  P.  Cartwright  is  a  staff  member  of  tin- 
Rochester  Bureau  of  Municipal  Research,  25  Main 
Street,  East,  Rochester,  N.  Y.  He  belongs  to  the 
Rochester  Engineering  Society.  John  T.  Child,  '12, 
and  James  W.  Routh,  '14,  are  at  the  same  place. 

'16  Abram  P.  Bacharach  is  a  salesman  with  the 
Detroit  Trailer  Company,  Grand  Central  Palace,  N. 
Y.  C.  His  home  address  is  1331  W.  North  Ave., 
Baltimore,  Md. 

'17  W.  Addams,  Jr.,  is  in  the;  Grain,  Seed  and 
Feed  Business  in  Cynthiana,  Kentucky,  with  offices 
at  109  South  Main  Street. 

'17  Herman  Berman  writes  us  that  his  address  is 
now  1218  Shepherd  St.,  N.  W.,  Washington,  D.  C. 
Ml-.  Beniuin  is  Assistant  Examiner  in  the  U.  S.  Pat- 
ent Office. 

'17  Ciiarles  H.  Bunn,  Jr.,  is  in  the  general  en- 
gineering department  of  the  Standard  Oil  Company 
(N.  J.),  Elizabeth,  N.  J.  He  belongs  to  the  Ameri- 
can Petroleum  Institute.  His  address  is  143  So 
Munn  Ave.,  E.  Orange,  N.  J. 

'17  Charles  D.  Livant  notifies  us  that  his  address 
is  now  1413  Grant  Ave.,  Bethlehem,  Pa. 


IN  MEMORIAM 

Mrs.  E.  J.  McCaiistland 

News  has  reached  Ithaca  of  the  death  of  the  wife 
of  Elmer  J.  McCaustland,  M.  C.  E.  '97,  a  member  of 
the  faculty  of  this  college  until  1907  and  now  Dean 
of  Engijieering  at  the  University  of  Missouri.  Mrs. 
McCaustland  had  been  ill  for  some  time  and  had 
submitted  to  surgical  and  radium  treatment  without 
relief.  About  the  eighth  of  February  septacemic  fe- 
ver developed,  and  she  passed  away  on  the  eigh- 
teenth. 

That  she  remained  brave  and  cheerfid  until  the 
end  in  the  face  of  impending  death  will  be  well  un- 
derstood by  all  those  fortunate  enough  to  have 
known  her.  Besides  Dean  McCaustland  she  leaves 
two  children  Qwj'une  and  Margeret. 


STANDARDIZATION    OF    SALARIES    AND    GRADES    IN 
PUBLIC    EMPLOYMENT 

(Contiiuii'il  friiiii  page  115) 

])(i\v('rs  ill  this  regai'd  but  upon  reasonable  grounds 
and  after  liearing  from  tlie  employee  in  question, 
the  executive  should  have  power  to  free  his  depart- 
ment of  dead  wood.  The  way  this  now  works  under 
eivil  service  is  that  aldermanic  pressure  is  brought 
to  bear  and  the  employee  if  one  of  the  faithful  is 
"taken  care  of"  in  some  way  or  other  and  the  exe- 
cutive made  to  baekdown.  The  result  is  utter  lack 
of  discipline. 

The  benefits  to  be  derived  from  standardization 
as  (uitlijied  are  (1)  A  fixed  poli(!y  for  a  businesslike 
(■m|)loyment  procedure.  (2)  A  scientific  basis  for 
budget  making  in  matters  pertaining  to  personal 
service.  (  3)  More  attractive  careers  in  public  serv- 
ice with  definite  lines  of  promotion  and  advance- 
ment. (4)  The  prevention  of  fictitious  anU  unneces- 
sarj-  positions.  (5)  Simplified  civil  service  records 
and  procedure.  (6)  A  more  wholesome  regard  for 
public  employees  and  employment.  (7)  A  definite 
basis  for  future  adjustments  of  salary  rates. 

Probably  the  only  Avay  that  these  things  can  be 
brought  to  realization  and  continued  application  is 
through  public  demand.  If  public  sentiment  can- 
not obtain  them  between  elections — the  next  ballot 
should  register  their  dissatisfaction.  Public  em- 
ployees are  behind  this  movement  almost  to  a  man 
and  the  M'ise  politician  may  also  find  in  it  refuge 
from  man}'  of  the  unpleasant  petty  situations  which 
continuallv  confront  the  man  in  office. 


THE  CORNELL  CIVIL  ENGINEER 

DAYLIGHT  ILLUMINATION. 


COLLEGE  NOTES 

(Continued  from   page   119) 

C.  E.,  was  one  of  the  features  on  the  meet.  It  was 
due  to  his  final  spurt  in  the  1000  yard  run,  which 
landed  him  in  third  place  after  he  had  passed  several 
of  his  opponents,  that  Cornell  won  the  meet.  He 
had  already  taken  second  in  the  mile  run  after  he 
was  passed  in  the  last  hundred  yard  spurt  b}-  Cap- 
tain O'Connell  of  Harvard. 

In  the  freshman  relay  race,  the  Cornell  runners 
had  little  difl'culty  in  placing  first.  They  were  un- 
able, however  to  place  a  man  in  the  finals  of  the  40 
yard  dash. 

In  as  much  as  this  was  the  first  ap})eai'ance  of 
"Jack's"  team  in  an  indoor  meet  this  season,  it 
speaks  Avell  for  their  success  in  the  future  meets, 
chief  among  which  is  the  indoor  meet  with  Michi- 
gan at  Ann  Arbor  later  on  this  term.  The  track 
schedule  also  includes  the  Penn  Relays,  a  dual  meet 
with  Penn,  and  the  intercollegiates  at  Cambridge. 

March  26 — Michigan  indoor  meet  at  Ann  Arbor. 

April  29  and  30 — Penn  Relays  at  Philadeljihia. 

May  14 — Dual  meet  with  Penn  at  Ithaca. 

May  27  and  28 — Intercollegiates  at  Cambridge. 


The  angle  of  refraction  being  equal  to  the  angle 
of  incident,  it  is  a  simple  matter  to  determine  the 
correct  angles  to  use  in  manufacturing  glass  which 
will  give  good  illumination.  But  for  proper  in- 
dustrial plant  illumination,  there  is  more  to  be 
considered  than  mere  deflection  of  light.  The 
direct  beam  of  light  must  be  eliminated  in  order 
to  prevent  sun  glare,  which  is  objectionable  on  ac- 
count of  its  causing  heavy  shadows  and  strong 
contrasts  which  decrease  the  efficiency  of  em- 
ployees and  necessitate  the  use  of  shades  which 
in  turn  reduce  the  light  to  such  an  extent  that 
daylight  illumination  any  distance  from  the  light 
source  is  not  sufficient.  Therefore,  in  order  to 
produce  a  glass  which  when  u.sed  in  the  windows 
of  industrial  plants  will  produce  as  near  to  ideal 
illumination  as  possible,  we  must  first  eliminate 
the  direct  rays  of  the  sun  by  deflecting  the  light 
to  the  ceiling  and  side  walls  which  re-deflect  it 
back  to  a  distance  25  to  50  feet  from  the  window 
throughout  the  entire  working  area.  To  accom- 
plish this  we  have  scientifically  designed  a  type 
of  glass  which  is  named  "Factrolite." 

Factrolite  consists  of  30  ribs  to  the  inch,  run- 
ning at  right  angles,  forming  900  pyramidical 
prisms  or  3,600  light  deflecting  surfaces  which 
completely  disintegrate  the  direct  beam  of  light 
from  the  sun.  Furthermore,  the  depressions  in 
the  surface  of  Factrolite  are  so  slight  that  the 
accumulation  of  dirt  and  dust  is  minimized  and 
can  be  perfectly  cleaned  with  an  ordinary  dry 
scrubbing  brush.  Incidentally,  the  cleaning  of 
windows  is  most  important  for  keeping  up  pro- 
duction and  increasing  the  efficiency  of  any  in 
dustrial  plant  and  should  be  given  more  considera- 
tion in  plant  management. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  o^ 
Laboratory  Report — "Factrolited." 

MISSISSIPPI     WIRE     GLASS     CO.. 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago. 
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EASTER  TIME  is 
FLOWER    TIME 

BLOOMING  PLANTS 
and    CUT    FLOWERS 

delivered  anywhere 
by  telegraph 


The  gift 

expected 

and 

appreciated 

at 

Easter 


I    THE  BOOL 
d-    LORAL  CO. 


Williams'    Superior 

Drop  -  Forged 

Wrenches 


40  Stanaara  Patterns  in  about  1 000  sizes  with  openings 
from  3'  16  to  7''j  inches.  Ask  for  our  new  Wrench 
Book — free  on  request. 

J.  H.  Williams  &.  Co. 

"The  Wrench  I'eople" 

BROOKLYN  .  BUFFALO  .  CHICAGO 


m  Richards  Sl. 


191  Vulcan  Si. 


119i  W.  120  St. 


The  frrouiul  for  tlie  now  cliomis- 
The  New  ti-y  huildiiif?  wliicli  is  to  occupy 

Cremistry  Building  the  pot-lion  of  the  campus  east 
of  IjiiK'olii  Hall  and  north  of 
Rockefeller  Hall  is  almost  cioared  of  the  debris 
which  accumulated  from  the  razing  of  the  residences 
fornierly  occupied  by  ex-president  Scliurmau,  Prof. 
E.  A.  White  and  Prof.  C.  L.  Durham. 

Man}'  an  Alumnus  who  enjoyed  the  hospitality 
of  these  homes  at  one  time  during  his  undergrad- 
uate career  will'  learn  of  their  disap])earance  with 
a  mixed  feeling  of  regret  and  satisfaction, — regret 
to  think  of  their  going  and  satisfaction  to  realize 
that  the  building  which  is  fo  replace  them  will  fill 
a  long-felt  need. 

It  has  taken  several  weeks  to  comjilcte  the  task 
of  razing  the  dwellings,  and  it  is  not  definitely 
known  at  the  present  time  when  construction  on  the 
big  chemical  laboratory  will  be  started.  Comptrol- 
ler C.  D.  Bostwick,  '94j  although  he  could  not  men- 
tion any  specific  date  for  the  commencement  of 
actual  building  operations  stated  that  he  hoped  for 
a  beginning  early  tliis  summer.  S|)(>cifications  are 
now  being  completed  by  Gibb  and  Waltz  of  Ithaca, 
and  as  soon  as  tliey  are  finislied,  the  University 
treasurer  will  call  for  bids  and  the  work  will  be 
started. 

The  new  laboratory,  on  which  $5,000,000  will  be 


expended,  will  be  erected  and  eipiipped  to  take  its 
place  as  the  leading  college  ]aborat(»ry  of  its  kind 
in  the  country,  according  to  plans  outlined  bj"  Prof. 
L.  M.  Dennis,  Head  of  the  Department  of  Chemis- 
try and  other  members  of  tlie  (Jhemistry  faculty. 

Cornellians  may  justly  boast  of  the  new  and  mod- 
ern chemical  laboratory  which  is  soon  fo  grace  the 
Campus,  and  Lincoln  Hall  may  well  be  proud  of 
its  new  neighbor  located  just  across  the  street. 


Lacrosse  Practice 
Started 


On  February  2:i  an  informal 
smoker  was  held  at  which  4.') 
men  registered  for  the  1921  La- 
crosse squad.  C'oach  Bawlf 
told  of  liow  last  year  out  of  inexperienced  men  a 
team  was  formed  that  lost  but  two  out  of  ten  games. 
These  games  included  some  with  experienced  teams 
and  one  of  the  strongest  teams  met  during  the 
season  was  that  representing  Syracuse.  This  year 
there  are  but  two  members  of  last  year's  team  l^ft 
but  Mr.  Bawlf  expects  to  be  able  to  form  a  teasn 
fully  as  strong  as  if  not  stronger  than  last  year's 
team.  Due  to  the  open  weather,  practice  is  being 
held  daily  on  Alumni  field,  and  by  the  time  of  the 
s])ring  trij).  which  is  about  five  weeks  off,  Cornell 
should  have  a  team  which  is  able  to  eoiiipet(>  with 
nnj'  other  team  in  the  east. 
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EDITORIALS 


In  our  February  issue  we  published  a 
Finances  statement  of  our  finances  and  at  that 
Again  time  we  sent  (uit  bills  to  those  320  men 

who  owed  (and  most  of  whom  still  owe) 
us  money  on  subscriptions.  From  those  bills  we 
received  the  sum  of  $232  out  of  the  $1,325  the  bills 
called  for — a  total  of  approximately  17%.  Our 
thanks  are  extended  to  those  who  paid  that  17%, 
but  we  are  unable  to  understand  why  the  other  83% 
will  not  come  to  life.  We  realize  that  engineering 
work  is  slack  at  present  and  that  a  lot  of  you  are 
running  pretty  low,  but — so  are  we.  "We  realize 
that  you  have  other  bills  to  pay,  bills  which  must 
be  paid,  for  which  you  will  be  dunned  otherwise, 
and  if  something  must  be  overlooked,  our  bill  seems 
the  easiest  to  let  go,  and  then  you  think,  "I'll  pay 
that  subscription  next  month."  But  when  next 
month  comes  around  the  same  thing  happens  all 
over  again  in  the  .same  vicious  circle,  and  the  COR- 
NELL CIVIL  ENGINEER  still  has  a  debit  entered 
on  your  ledger  card. 

Then  there  are  others  of  you,  we  realize,  who 
have  not  sent  ns  j-our  check  merel.y  because  you 
have  forgotten  us.  Those  of  you  who  are  in  this 
condition  of  mental  lethargy  we  ask  to  wake  up  or, 
in  slang  parlance,  "come  to  and  come  across". 

Then  there  are  a  few  of  you  who  have  lost  or  mis- 
laid our  statements  or  who  believe  that  there  is  a 
mistake  in  them  and  are  Avaiting  to  hear  from  us 
again  before  taking  anj-  step  toward  paying  us. 
To  those  of  you  who  are  in  this  class  we  say  "Write 
to  us  and  tell  us  about  it."  We  will  gladly  send 
you  another  statement,  or,  if  you  believe  we  have 
made  a  mistake,  discuss  the  matter  with  you. 

The  country  over  is  suffering  from  a  period  of 
financial  depression,  and,  as  with  a  great  many  of  the 
other  technical  journals,  the  CIVIL  ENGINEER 
is  feeling  the  results  of  this  depression  through  the 
curtailment  of  its  advertising.  Therefore  we  must 
depend  to  a  greater  extent  than  is  usually  necessary 
upon  our  subscription  income,  and  it  is  for  thai  rea- 
son that  we  must  ask  yon  to  send  us  your  checks 
as  soon  as  possible. 

As  we  have  said  before,  the  greater  majority  of 
our  bills  are  contracted  with  the  usual  discount  of 


2%  for  cash  within  ten  days,  and  if  we  were  able 
to  take  advantage  of  this  discount  we  could  aflfect 
considerable  saving.  As  it  is  now,  with  so  many 
outstanding  debts  we  are  obliged  to  let  these  sav- 
ings slip  through  our  fingers. 

If  we  could,  we  would  write  letters  to  every  one 
of  you  individually  and  tell  you  just  how  things 
stand,  and  we  feel  certain  that  we  would  shortly 
collect  all  our  outstanding  accounts.  Unfortunate- 
ly however  we  have  a  certain  amount  of  work  to  do 
in  the  way  of  studies,  reports,  prelims,  etc.,  so  that 
it  is  impossible  for  us  to  keep  in  touch  with  each 
of  you  personally.  Therefore  we  will  have  to  ask 
YOU  to  consider  this  request  for  remittance  as  ad- 
dressed specifically  to  YOU  and  to  take  the  course 
of  action  that  this  request  asks  you  to  take  NOW, 
please. 

We  sincerely  hope  that  we  will  not  have  to  ar- 
raign any  or  all  of  you  again.  Frankly,  we  don't 
enjoy  having  to  do  it  any  more  than  you  probablj' 
enjoy  reading  it,  so  lets  pull  together  for  a  bigger 
and  a  better  CORNELL  CIVIL  ENGINEER,  and  as 
its  your  move  first,  let's  hear  from  you  all  soon  vith 
a  check  enclosed  with  your  best  wishes  for  the  fu- 
ture.    Thanks  in  advance. 

The  Business  Manager 


On  the  twenty-fifth  of  April  the 
The  A.  S.  C.  E.     application  of  the  Cornell  Society 

of  Civil  Engineers  for  a  Student 
Charter  will  come  before  the  meeting  of  the  Board 
of  Direction  of  the  American  Society  of  Civil  Engi- 
neers, and  at  the  time  of  our  going  to  press  there 
is  every  indication  that  the  application  will  be  acted 
on  favorably.  The  formation  of  the  student  chapter 
is  looked  on  very  favorably  by  all  except  those  few 
cynics  and  confirmed  stand-patters  who  are  always 
present  in  any  organization  of  any  kind.  The  pro- 
fessors are  on  the  whole  among  the  foremost  to 
praise  this  latest  plan  of  the  Association. 

It  can  not  be  refuted  that  having  a  Cornell  Chap- 
ter of  the  A.  S.  C.  E.  for  the  students  of  the  college 
will  be  a  good  advertisement  for  the  college.  Other 
leading  engineering  schools  throughout  the  country 
have  established  student  chapters  and  have  re- 
ceived welcome  ])ublicity  and  welcome  aid  there- 
from in  the  way  of  securing  speakers  for  various 
purposes. 
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As  a  report  by  the  secretary  has  to  be  presented 
to  the  secretary  of  the  society  once  a  year  by  the 
local  secretary  the  chances  arc  that  meetings  vvlil 
be  held  oftener  and  made  better,  so  that  a  better 
local  organization  will  result  for  this  reason  alone; 
for  it  is  human  nature  to  try  to  do  things  better 
when  one  knows  that  the  resvdts  of  his  endeavors 
will  be  laid  open  to  his  superiors,  and  therefore 
the  President  of  the  Association  will  be  influenced 
in  about  the  proverbial  ninty-nine  cases  to  bring 
about  a  better  association. 

Then  of  course,  as  mentioned  above,  there  is  the 
direct  aid  that  the  A.  S.  C.  E.  furnishes  to  student 
chapters  in  the  way  of  aiding  them  to  secure  better 
speakers  more  frequently,  an  advantage  which  can 
not  be  stressed  too  much.  Often  more  can  be 
learned  by  listening  to  the  words  of  a  successful 
engineer  and  learning  how  he  overcame  the  powers 
of  nature  than  by  reading  some  musty  tome  on  the 
theoretical  side  of  the  very  same  subject,  for,  in 
the  ultimate,  it  is  the  human  equation  that  so  often 
determines  the  success  or  failure  of  an  engineering 
feat. 

It  must  be  remembered,  however,  that  the  Charter 
will  not,  as  some  of  its  enthusiastic  supporters  would 
have  us  believe,  give  us  a  magical  cure-all  for  lack 
of  college  spirit,  nor  will  it  induce  painlessly  better 
and  more  successful  meetings.  These  will  only  be 
obtained  through  a  careful  selection  of  efficient  of- 
iicers,  backed  by  the  hearty  cooperation  of  every 
student  in  the  college. 


As  the  athletic  office  would  have  it, 
College . Spirit     "when  students  wore  whiskers  and 

board  was  three  dollars  a  week"  or 
in  other  words  "in  the  good  old  days"  and  even  in 
the  somewhat  later  days  just  before  the  war,  the 
College  Spirit  of  a  Civil  Engineering  Student  was 
known,  respected,  and  admired  all  over  the  Hill. 
Evidences  of  that  spirit  are  still  with  us  in  the 
form  of  trophies  decorating  the  library.  But  since 
the  good  old  days  of  1914,  C.  E.  trophies  appear  to 
have  gone  out  of  style  and  C.  E.  championships  to 
have  been  banished  from  their  rightful  places.  Since 
these  days  C.  E.  College  Spirit  seems  to  have  follow- 
ed what  is  the  most  frequently  occuring  curve  in 
Nature,  the  sine  curve.  It  appears  to  have  at  last 
reached  its  lowest  point  and  should,  now,  according 
to  the  law  of  the  curve,  begin  to  rise  once  more. 
The  question  is,  however,  will  it? 

The  question  is  one  which  you  and  I  must  answer 
for  ourselves  because  we  are  the  ones,  and  the  only 
ones,  who  can  make  it  rise.  The  only  way  in  which 
the  C.  E.  College  can  regain  its  former  prestige  on 
the  athletic  field  is  by  its  members  getting  out  and 
doing  something.  The  job  cannot  be  left  for  some- 
one else  to  do.  The  trouble  is  that  when  the  athletic 
director  of  the  college  asks  for  candidates  to  sign 
up  to  take  part  in  this  or  that,  the  first  thought  is 
"Whats  the  iise?"  and  the  second  thought  is  "Let 
George  do  it."  The  upperclassman  figures  that 
' '  mere ' '  intercollege  athletics  are  not  worth  his  time 
and  energy,  and  that  he  had  far  better  spend  his 


time  on  that  Concrete  Report  or  that  Water  Supply 
or  that  Bridges  Report  or  whatever  other  report 
with  which  he  is  at  that  time  afflicted.  On  the 
other  hand  the  underclassman  figures,  "Whats  the 
use  of  my  going  out  for  anything  like  that.  All 
those  older  upperclassmen  will  go  out,  and  all  I 
would  ever  do  would  be  to  make  a  fool  out  of  my- 
self. I  might  ju.st  as  well  read  that  last  story  in 
the  Saturday  Evening  Post."  And  so  it  goes.  It 
is  once  again  the  same  old  story  of  "pass  the  buck." 

Everybody,  whether  they  are  Seniors  or  Fresh 
should,  and,  if  they  were  only  not.  so  lacking  in 
college  spirit,  would,  show  up  when  the  call  for 
candidates  comes,  whether  it  be  for  the  college  crew 
or  the  college  indoor  track  team.  Most  men  do  not 
realize  that  the  old  Roman  Motto  of  "mens  .sano  in 
mens  corpore,"  "a  sound  mind  in  a  sound  body," 
was  drafted  for  the  Roman  students  and  is  one  that 
holds  for  the  students  of  today  just  as  much  as  it 
did  for  the  students  two  thousands  years  ago.  The 
best  way,  so  the  doctors  tell  us,  to  gain  and  to  keep 
a  sound  body  is  by  exercise.  The  best  way  to  exer- 
cise is  through  a  sport  and  not  by  a  set  of  exercises, 
for  good  competitive  sport  will  exercise  the  brain 
as  well  as  the  body  and  give  a  better  all-round  de- 
velopment to  the  brain  and  to  the  bodj-  than  will 
a  set  of  exercises  consi.sting,  say,  of  pulling  the 
weights  for  a  certain  length  of  time.  Moreover, 
and  particularly  is  this  true  in  the  case  of  crew  and 
will  be  according  to  Coach  Carney  in  baseball,  fu- 
ture candidates  for  the  Varsity  squads  are  drawn 
from  the  candidates  for  positions  on  the  teams  in  the 
Intercollege  League.  Often  men,  who,  because  of 
their  greenness  went  out  for  the  college  team,  had 
no  expectation  other  than  gaining  exercise,  have 
iia  the  following  year  made  tlie  A'arsity  squad  and 
then  the  team. 

Spring  is  upon  us  once  more  and  shortly  the  call 
for  men  for  the  college  teams  for  the  various  spring 
sports  will  be  issued.  Whether  you  know  anything 
about  the  sport  or  not,  come  out  for  the  team.  You 
will  be  guaranteed  a  lot  of  fun,  a  good  time,  plenty 
of  exercise,  a  chance  to  meet  your  college  mates  on 
common  grounds,  and  a  chance  too,  if  your  inclina- 
tions run  that  Avay  and  the  team  as  a  whole  is  good 
enough,  to  win  a  medal  emblematic  of  the  cham- 
pionship, besides,  of  course,  the  usual  shingle  which 
is  presented  by  the  C.  E.  Association  to  the  members 
of  all  C.  E.  Teams. 

Heres  hoping  the  sine  curve  is  going  to  take  a 
sharp  upward  curve  and,  defying  all  laws  of  Na- 
ture, Mathematics  and  Mechanics,  become  the  com- 
paratively rarer  Tangent  Curve  and  continue  on 
ever  upward  until  it  reaches  infinity.  Then  maj' 
the  library  be"  graced  with  some  new  decorations, 
and  the  watch  fobs  of  the  men  in  the  college  with 
some  of  those  medals  of  the  intercollege  association. 
Lets  Go ! 


STRENGTH  OF  CEMENT^SAND^LIME  MORTARS 

Vnor.  11.   II.  ScoKiKi.u,   '0.') 

The  Kt'sults  of  Te.sts  Started  by  Prof.  Scofic-ld  While  He   Was   at    Purdue   University— The  Results   of   These 
Tests  Should  lie  of  Interest  to  Every  User  of  Cement-Sand-Linie  Mortars. 


In  a  piii)er  by  Warren  E.  Endey  i)ublished  in  the 
Proceediufjs  of  the  American  Society  for  Testing 
Materials,  1917,  results  of  a  series  of  tests  were 
friven  "to  show  some  of  the  more  important  proper- 
ties of  a  cement-sand-lime  mortar."  The  fine  ag- 
grcgate  used  in  all  the  tests  was  standard  Ottawa 
sand. 

In  a  discussion  of  the  paper  at  that  time,  the 
writer  objected  to  the  use  of  standard  Ottawa  sand 
mortar  to  give  information  concerning  the  ])roper- 
ties  of  commercial  mortars  containing  hydrated 
lime. 

yir.  Emley's  results  showed  an  inci'eased  strength 
in  Ottawa  sand  mortars  with  small  percentages  of 
lime  admixtures  in  as  ricii  a  nu)rtar  as  1  to  1  by 
weiglit.  Tills  did  not  seem  possible  to  the  writer 
if  natural  sands  or  screenings  were  used  in  which 


strength  on  these  specimens  at  an  age  of  three  and 
one-half  years,  have  just  been  made. 

Tiu'  gi-adation  of  sizes  of  sand  and  screenings  is 
shown  by  the  sieve  analysis  curves  in  Fig.  1.  The 
fine  aggregates  all  graded  from  fine  to  1-4  inch  in 
size  with  a  varying  amount  of  fines. 

Tile  degree  of  wetness  in  mixing  was  medium  and 
judged  by  the  eye  in  each  case,  being  constant  for 
all  mixes.  No  attention  was  paid  to  "work- 
ability" or  "water-ratio"  at  the  time  of  mixing  the 
mortars.  The  "solidity-ratio''  or  density  of  eacli 
mortar  was  obtained  by  actual  measurement  of  vol- 
ume of  mortar  produced.  The  mortars  were  mold- 
ed into  2  inch  cubes.  These  were  cured  in  moist  air 
for  24  hours,  in  water  for  approximately  1  j'ear 
after  which  air  storage  jirevailed  until  time  of  test. 


TABLE  1. 
Tests  of  Cement-Sand-Lime  Mortars 


1  t 

0  1  's  by  wciglit. 

to  3  by  we 

slit. 

1 

to  6  by  wei 

Kht 

Lime 

Admixtuio 

Coarse 

S:iuds 

(Uniformly 

Graded) 

I'd- 

Ci'iit    1 

y  w/c; 

Density 

«treiigtl 

1           W/0 

Density 

HtreiifTtU 

W/G 

Density 

Strength 

Vol. 

\vt. 

0 

0 

.432 

.743 

10090 

.607 

.820 

8900 

.975 

.819 

4080* 

2.3.5 

10 

.504 

.723 

8360 

.627 

.809 

7900 

1.069 

.822 

4290* 

47.0 

20 

.009 

.1)87 

7760 

.742 

.788 

7387 

1.142 

.827 

4496 

(j!».5 

30 

.708 

.()()9 

7290 

.870 

.768 

6823 

1.222 

.832 

5080 

Medium  Sands 

0 

0 

.537 

.705 

9944 

.748 

.722 

«212 

1.210 

.755 

3903* 

2:i.r, 

10 

.(i03 

.091 

8260 

.814 

.759 

7106 

1 .250 

.773 

4025 

47.0 

20 

.()78 

.072 

7800 

.889 

.747 

6500 

1.327 

.773 

4100 

(59.0 

30 

.754 

.051 

7300 

1.013 

.726 

5586 

1.405 

.769 

3940 

Fine  Sands 

0 

0 

.562 

.689 

10121 

.800 

.734 

6400 

1.391 

.729 

2848 

23.5 

10 

.037 

.679 

8550 

.870 

.728 

6200 

1 .455 

.732 

2785 

47.0 

20 

.712 

.653 

8068 

.941 

.718 

5837 

1.534 

.737 

2836 

(«).5 

30 

.792 

.641 

7500 

1.064 

.702 

5300 

1.611 

.724 

2718 

*  Visible  Voids. 
Notes:     Tlie  cement  was  a  mixture  in  e(iua!  ]iarts  of  Atlas,   Alpha,   Cosmos,   and   Universal.      Weight   of   the   cement 
is  assumed  94  pounds  per  cubic  foot.     Specific  Gravity  3.15.     The  lime  was  a  commercial  brand.     Assumed   weight   was  40 
pounds   per   cubic  foot.     Specific   Gravity   2.5.     The   sand   was   a  washed    bank    sand   artificially    graded.      Specific   Gravity 
2.65.     W/C  —  water  ratio,  the  ratio  of  volume  of  water  to  volume  of  cement. 

Amount   of   lime   is   expressed  as  percentage   of   cement. 


there  is  a  greater  or  less  variation  in  size  of  ]iarti- 
cles  and  in  which  freifuently  there  is  present  a  suffi- 
ciency if  not  an  excess  of  fine  particles  approaching 
the  size  of  hydrated  lime  jiartieles.  It  would  seem 
that  the  addition  of  hydrated  lime  should  therefore 
decrease  the  density  and  strength  especially  in  the 
richer  mixtures  and  finer  aggregates. 

A  series  of  tests  were  started  by  the  writer,  at 
that  time,  in  the  Materials  Laborator}-,  Purdue  Uni- 
versity, to  check  these  results  and  give  additional 
information  when  commercial  sands  and  screenings 
were   used  for  fine  aggregate.     The  fiiuil   tests  for 


Results  of  the  Tests 

The  tabulated  results  of  the  tests  are  given  in 
Tables  1  and  2.  Each  result  is  the  average  of  from 
3  to  9  determinations,  made  usually  in  separate 
batches  and  on  ditferent   days. 

The  water-ratio  W/C  is  the  ratio  of  volume  of  mix- 
ing water  used  to  tiie  volume  of  cement  in  each  mix. 
This  assumes  94  pounds  per  cu.  ft.  as  weight  of 
cement.  This  is  not  corrected  for  the  amount  of 
water  absorbed  by  the  aggregate  or  by  the  hydrated 
lime. 
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Tlie  solidity-ratio  or  density  -was  eoniputed  as  the 
ratio  of  tlie  total  absolute  volume  of  all  the  solids  in 
a  batch  to  the  volume  of  the  batch,  measurement  be- 
ing made  while  the  mortar  Avas  ffreen. 

The  results  are  shown  graphically  in  Figs.  2  and  3. 
Discussion 

The  following  conclusions  may  be  drawn  from 
the  results  as  shown: 

1.  For  the  material  tested  and  in  the  proportions 
used  the  strength  is  lowered  by  the  addition  of 
hydrated  lime  except  that  in  the  lean  mix  and 
coarser  aggregates  the  strength  is  increased. 

2.  The  density  of  the  mortars  tested  measured 
when  green  is  decreased  by  the  addition  of  hydrated 
lime  except  that  in  the  lean  mix  and  coarser  ag- 
gregates the  density  is  increased. 


L/me  Percentage::  fiy  WIe/aAf 

Ce/yt9n/-S*rw*rtift^z-lim^  /f»f/wra 

Figure  3 


TABLE  2. 
Tests  of  Cement-Screenings-Lime  Mortars 


1  to  1%  by  weight.                                   1  to  3  by  weiglit. 

1  to  6  by  weight. 

Lime 
Admixture 

Coaise  Screc'iiings   (Uniforiuly  Graded) 

Per  Cent  by  W/C 
Vol.               Wt. 

Density        Strength           W/C         Density         Strength 

W/C 

Density         Strength 

0 

0 

23.5 

10 

47.0 

20 

69.5 

30 

0 

0 

23.5 

10 

47.0 

20 

69.5 

30 

.520 
.595 
.670 
.754 


.565 
.641 
.710 
.803 


718 

10333 

.644 

.785 

9316 

695 

9171 

.740 

.776 

9133 

671 

7563 

.812 

.753 

8300 

654 

7171 

.933 

.743 

8108 

] 

Medium  Screenings 

693 

9410 

.805 

.745 

8369 

669 

8153 

.888 

.733 

7400 

652 

7271 

.966 

.722 

6700 

020 

6500 

1.078 
Pine  Screenings 

.697 

6450 

1.180 
1.249 
1.326 
1.403 


1.350 
1.430 
1.548 
1.625 


704 

2877» 

702 

3157* 

711 

3291* 

763 

4088 

720 

3383* 

742 

3884* 

740 

3970 

727 

3790 

0 

0 

.602 

.675 

8666 

.869 

.718 

6889 

1.715 

.691 

2628 

23.5 

10 

.678 

.649 

7270 

.966 

.703 

6521 

1.755 

.693 

2683 

47.0 

20 

.754 

.627 

6500 

1.063 

.686 

.5967 

1.845 

.697 

2624 

69.5 

30 

.840 

.610 

5700 

1.185 

.668 

5607 

1.925 

.681 

2684 

•Visible  Voids. 
Notes:      The   screenings   were 


a   gray   Indiana   limestone   artificially   graded.     Specific  Gravity   2.78. 
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of  wetness  without  regard  for  workability  of 


O         10        to        30      o        /e        zt       3*      t 
Lime  Percent aqts  tt(  ut/f/it. 

Ce/ntfit-  Sand-Cime  rforftrs  . 

PiGURE    2 

the  mass,  is  increased  by  the  addition  of  hydrated 

(Continued  on  jMige  VIII) 


lime. 


PRETEST  FOUNDATIONS 


Uy  G.  H.  S.  McNair,  C.  E.,   'J8 

Scit'iitifir  I'ik'  l)riviii<f  Is  a  Suhject  Uiikiiowii  to  the  Layman,   and   ol'   Mystery   to   Many   an   Engineer — Mr. 
MeNair  Here  Draws  Aside  a  Portion  of  the  Veil  and  Reveals  a  Few  Facts  Abont  Pretest  Foundations. 


The  invention  about  five  years  ago  of  the  Pretest 
nietluid  of  driving  piles,  and  the  popular  acceptance 
of  this  ])ih>  for  foundation  work  under  certain  con- 
ditions, naturally  led  to  tiu'  design  of  a  type  of 
foundation  partieuhu'ly  adajited  to  use  tliis  ])ile  witii 
greatest  efficiency.  And  as  tliis  devcloinuent  makes 
radical  dei)arture  from  the  usual  practices,  and  de- 
mands a  considerable  enlargement  of  our  fundamen- 
tal conceptions  of  what  a  building  foundation  ought 
to  be,  it  may  be  of  interest  to  describe  the  Pretest 
Fouiulation,  ninl  show,  in  their  simplest  form,  the 
princi|)les  involved  in  the  design. 

It  is  not  to  be  sujjposcd  that  this  principle  of  con- 
struction can  be  apj)lied  to  every  tj-pc  of  building  in 
every  type  of  locality;  but  for  the  foundations  of 
office  buildings,  warehouses,  and  other  massive 
types,  ui)()n  soil  which  is  too  soft  for  spread  foot- 
ings, and  where  bedrock  or  hardpan  is  too  deep  to 
be  easily  reached,  the  Pretest  Foundation  provides 
the  logical  solution  to  the  problem. 

The  type  of  pile  used,  and  the  methods  of  driving 
it,  were  developed  in  the  quicksand  areas  of  lower 
New  York.  It  is  M'cU-known  that  the  downtown 
end  of  Manhattan  Island  is  built  upon  sand,  indeed 
there  is  in  general  no  bedrock  or  hardpan  to  be 
found  at  less  depth  than  60  to  100  feet  below  the 
street,  while  the  water-table  is  25  feet  or  less  below 
the  surface.  As  a  result  of  the  activities  of  subway 
building  in  this  region,  extending  over  many  years, 
a  great  deal  was  added  to  our  knowledge  of  the 
behaviour  of  piles  in  soft  ground,  aiul  some  reliable 
types  developed  as  a  result. 

A  discussion  of  the  theory  of  the  most  modern 
practice  in  this  coiniection  was  published  in  the 
Cornell  Civil  Engineer  of  A])ril  1920,  but  for  those 
to  whom  that  article  is  not  available,  a  brief  descrip- 
tion of  the  Pretest  pile,  and  its  functions,  should  be 
liere  inserted,  in  order  that  we  maj'  understand  the 
action  of  each  imit,  l)efore  considering  them  com- 
bined to  form  the  completed  structure. 

The  actual  make-up  of  the  pile  is  not  peculiar. 
.Most  commonly  used  is  a  hollow  cylindrical  steel 
shell,  about  19  inches  in  diameter,  shipjied  in  sec- 
tional lengths  2  feet  long.  This  is  filled  with  con- 
crete, and  driven  into  the  ground  by  hydraulic  i-ams, 
reacting  against  an  existing  structure  of  sufficient 
weight,  additional  sections  being  added  to  the  pile 
as  necessary.  As  the  pile  penetrates,  it  gives  an  in- 
creasing reaction  to  the  hydraulic  ram,  and  eventu- 
ally "fetches-up"  at  the  pre-determined  load.  The 
virtue  of  the  Pretest  system  of  driving  piles  con- 
sists in  the  patented  method  by  which,  at  this  point 


in  the  process  of  driving,  the  reaction  of  the  pile 
is  transferred  to  the  superincumbent  building,  with- 
out allowing  the  pressure  upon  the  top  of  the  pile 
to  be  for  one  moment  relieved.  This  prevents  an 
upward  rebound  of  the  pile,  due  to  the  elasticity 
of  the  compressed  soil  at  its  base.  It  has  been  found 
by  observation  that,  once  a  pile  has  been  allowed 
to  rebound,  it  will  not  "fetch-up"  again  under  a 
load  without  considerable  penetration  into  the 
ground.  This  action  lias  heretofore  been  the  cause 
of  settlement  of  .structures  placed  upon. piles  in 
soft  ground.  TIu;  Pretest  system  of  transferring 
the  load  to  the  pile,  by  insuring  that  the  "rebound" 
does  not  occur,  eliminates  the  settlement.  This  dis- 
covery that  it  was  possible  to  transfer  a  building 
load  to  a  pile  in  soft  ground,  without  settlement  of 
the  pile  and  the  structure  placed  upon  it,  suggested 
the  method  of  foundation  design  now  under  discus- 
sion. The  first  step  is  to  cast  a  reinforced  concrete 
girder  on  the  ground  at  about  the  level  of  the  sub- 
basement  of  tlie  building  to  be  erected.  Above  this 
girder  will  be  built  the  superstructure,  and  below 
it  the  foundation.  Both  are  installed  almost  simul- 
taneously, the  foundation,  however,  being  allowed 
a  few  weeks  start  on  the  superstructure.  After 
the  girder  has  been  cast,  and  has  set,  the  first  few 
piles  are  located  by  excavating  underneath  a  por- 
tion of  it,  and  are  driven  down  by  hydraulic  rams 
reacting  against  the  weight  of  the  girder  above. 
This  means,  of  course,  that  the  girders  must  be  suffi- 
ciently massive  for  the  purpose,  and  they  usually 
vary  between  1  and  2  tons  per  foot  of  length.  Per- 
haps one  pile  in  every  group  of  four  is  thus  driven 
for  preliminary  support,  and  when  sufficient  bear- 
ing power  to  carry  a  couple  of  stories  has  been 
secured,  steel  erection  may  be  begun,  the  grillages 
being  grouted  into  the  concrete  girder,  and  the 
brickwork  laid  with  the  girder  as  a  footing.  As 
the  work  goes  on,  the  foundation  man  must  pro- 
vide as  much  support  by  driving  piles  beneath  the 
girder,  as  is  called  for  by  the  weight  of  the  super- 
structure above  the  girder.  The  state  of  advance- 
ment of  the  foundation  work  must  be  such  that  the 
bearing  capacity  of  the  piles  balances  the  building 
load  at  any  given  time,  until,  shortly  before  the 
completion  of  the  building,  all  the  piles  are  driven 
and  tested  according  to  the  specifications  of  the 
architect.  Throughout  these  operations,  vei-y  care- 
ful levels  are  kept  on  the  reinforced  concrete  girder 
to  see  that  it  is  not  settling,  but  that  it  is  remaining 
absolutely  stationary. 

Figures  1  and  2  illustrate  in  plan  and  elevation 
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Formulas  for  Reactions  of  Three — ,Two — And 
No-Hinged  Arches 

General  forimdas  for  i-cactions  of  three-,  two-, 
and  no-hinged  arches  have  been  derived  in  order  to 
obtain  a  comparison  between  them.  They  have  also 
been  ap])lied  to  these  t.vpes/)f  arches  witii  i)arabolic, 
elli])tical,  and  segmental  circulai'  ribs.  Table  ;] 
sliows  a  comparison  of  tlie  general  formulas  of  tlie 
four  types  of  arches,  while  those  for  a  comparison 
of  the  reactions  of  parabolic,  segmental  circular  and 
elli]itical  forms  of  arclies  are  not  liere  reproduced. 
The  Envelop  of  Reaction  Lines 

The  jiosition  of  live  load  for  the  maximum  posi- 
tive and  iu>gative  moments  aiul  the  maximum  i)osi- 
tive  and  negative  shears  of  the  one-hinged  arch  can 
be  found  graphically  l)y  nutans  of  the  reaction  locus 
and  the  envelo])  of  the  reaction  lines.  Since  tlie 
ends  of  the  one-hinged  arch  are  tixed,  we  cannot 
tell  where  the  reaction  lines  jiass  through  the  suji- 
])ort  for  a  load  at  a  certain  jioint  of  the  si)an.  15.v 
nu'ans  of  the  reaction  cnvclo])  and  the  reaction  locus, 
this  can  be  easily  done  by  drawing  the  tangent  line 
to  the  reaction  envelop  from  the  ])oint  where  the 
load  line  intersects  the  reaction  locus.  The  eijua- 
ticni  of  the  reaction  envelop  of  the  one-hinged  arch 
was  found  by  the  author  to  be  an  eipiation  of  the 
third  degree.  To  plot  the  cnrve  from  the  e(iuation 
involves  a  tremendous  amount  of  labor.  It  is  easier 
to  draw  the  reaction  envelo]i  from  the  computed 
values  of  ordinates  than  to  plot  it  from  the  eciuation. 
The  envelop  passes  through  the  hinge  and  intersects 
the  Y-axis  at  a  certain  distance  below  the  origin. 
To  determine  the  points  of  division  of  the  live  load 
for  the  maximum  positive  and  negative  moments, 
tangent  lines  are  drawn  to  the  envelop  from  the 
point  on  the  arcli-rib  we  wish  to  investigate.  The 
intersection  of  the  tangent  lines  witli  the  reaction 
locus  gives  the  required  points  of  division.  To  dc- 
termiiu>  the  points  of  division  for  the  shear,  a 
tangent  line  to  the  envelop  is  drawn  perpendicular 
to  the  normal  line  of  the  section.  The  intersection 
of  this  tangent  line  with  the  reaction  locus  forms  one 
division  poiid,  while  the  section  itself  is  another 
division  ])oint. 

Study  On  Designs 

The  design  of  a  one-hinged  arch  can  only  be  made 
with  a  series  of  approximations.  Stresses  due  to 
temiieratiu'c   and    rib-shortening   i)lay  an    important 


l)art.  These  can  not  be  exactly  determined  without 
kiutwing  the  area  of  the  cross-section  of  the  arch- 
rib.  Yet  the  latter  again  depends  upon  the  total 
stresses  to  be  carried.  The  method  of  trial  is  the 
only  way  to  secure  the  right  section  for  the  one- 
hinged  arch-rib.  Three  comparative  designs  were 
made  by  the  author  in  order  to  study  their  compara- 
tive merits:  (1)  The  moment  of  inertia  at  any 
section  of  the  arch-rib  is  assumed  to  vary  as  the 
secant  of  the  angle  of  inclination  of  the  section, 
with  the  effect  of  rib-shortening  neglected;  (2) 
Same  assumption  as  in  the  first  case,  with  the  effect 
of  rib-shortening  included;  and  (•'>)  the  true  nu)nu'id 
of  inertia  of  the  section  is  used. 

A  one-hinged  arch  of  tweidy  panels,  with  a  span 
of  258  feet  and  a  rise  of  26'  was  adopted  for  investi- 
gation. The  dead  load  is  assumed  59  kips  and  the 
live  load  18.5  kips  per  panel  load.  The  depth  of  the 
rib  at  the  center  is  assumed  5  feet.  An  allowance 
of  75°  F  is  made  for  the  rise  or  fall  of  temperature. 
The  Modulus  of  elasticity  is  taken  as  26,000  kips  and 
the  uiut-stress  for  the  gross  section  of  the  tianges, 
15  kips.  The  arch  chosen  for  investigation  has  been 
greatly  studied  by  former  graduate  students  of  Pro- 
fessor H.  S.  Jacoby  when  containing  three,  two  or 
no  hinges.  The  reason  for  using  this  arch  by  the 
author  is,  of  course,  to  compare  the  design  of  the 
one-hinged  arch  with  that  of  the  other  types. 
Study  On  Deflections 

The  deflections  of  the  oiu'-hinged  arch  were  stud- 
ied in  three  ways:  (1)  Vertical  and  horizoidal  de- 
flections under  the  vertical  loading;  (2)  vertical 
and  horizontal  deflection  under  the  horiz(uital  load- 
ing; aiul  (.'!)  nuiximum  and  minimum  deflections. 
The  same  arch  used  in  the  design  was  used  for  the 
study  of  deflections.  The  deflections  of  this  arch 
having  three,  two  and  no  hinges  respectively  were 
investigated  by  Dr.  P.  II.  Chen,  a  graduate  of  Cor- 
nell University.  It  vgives  a  good  opportunity  for 
critical  comparisons.  (See  The  Cornell  Civil  P^ngi- 
neer,  Vol.  26,  Page  22!)). 

RESULTS  OF  INVESTIGATION 
Discussion  On  Formulas 

So  far  as  the  formulas  for  the  reactions  of  the  (uie- 
hinged  arch  are  concerned,  those  for  the  parabolic 
i-ibs  ai-e  the  simplest  in  form,  while  those  for  the 
segmental   cii'cnlar  form   re(]nire  a   vast  amount  of 
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labor  for  their  dei-ivation  and  application.  Formu- 
las for  the  elliptical  form  are  intermediate  in  these 
respects. 

Neglecting  the  effect  of  the  axial  thrust  and  using 
a  ratio  of  the  rise  to  the  span  for  a  segmental  cir- 
cular arch  equal  to  1-8,  the  relative  effect  of  tem- 
perature upon  the  three  forms  of  the  one-hinged 
arch  is  as  follows : 

Seg. 
Parabolic     Elliptical       Circular 
Coefficient   of  EetPIo  I?  l.\i  8.4  6.0 

Ratio    125  140  100 

The  temperature  effect  in  the  parabolic  form  is 
125%  as  great,  and  that  in  the  elliptical  form  140% 
as  great  as  that  for  the  segmental  circular  form. 
The  effect  upon  the  elliptical  form  is  112%  as  great 
as  that  upon  the  parabolic  form.  Thus,  the  tem- 
perature effect  upon  the  elliptical  form  is  the  larg- 
est, while  that  upon  the  circular  form  is  the  small- 
est. It  is  to  be  noted  that  in  the  segmental  form 
the  ratio  of  the  rise  to  the  span  is  assumed  as  one- 
eighth.  This  is  only  a  particular  ease.  If  we  as- 
sumed another  ratio,  the  results  would  be  different. 
The  relative  effects  of  rib-shortening  upon  the 
horizontal  reaction  and  the  end  moments  of  the 
three  forms  of  one-hinged  arches  have  the  same  re- 
lations as  the  temperature  effects. 

There  is  an  interesting  fact  about  tlie  number  of 
equations  required  to  analj'ze  no-,  one-,  two-, 
and  three-hinged  arches.  Three-hinged  arches  re- 
quire three  conditions ;  two-hinged  arches,  four ;  one- 
hinged  arches,  five;  and  no-hinged  arches,  six.  Thus, 
we  see  that  the  more  hinges  an  arch  has,  the  less 
are  the  number  of  the  conditions  required  to  solve 
its  unknowns.  In  addition  to  the  three  statical  con- 
ditions, the  three-hinged  arch  requires  no-elastic 
condition  for  its  solution;  the  two-hinged  arch  re- 
quires one;  the  one-hinged  arch,  two;  while  the  ne- 
hinged  arch  requires,  three.  Therefore  the  three- 
hinged  arch  is  said  to  be  statically  determinate. 

The  formulas  for  reactions  of  three-hinged  arches 
are  exact,  while  those  for  no-,  one-,  and  two- 
hinged  arches  are  subject  to  many  imperfections 
and  assumptions.  First  of  all,  the  elastic  limit  is 
not  assumed  to  be  passed.  If  very  large  loads 
should  ever  be  applied  which  cause  the  stresses  to 
exceed  the  elastic  limit  of  the  material  in  any  mem- 
ber, the  theory  of  elasticity  fails  and  it  is  impossible 
to  predict  the  degree  of  safety  of  the  structure.  The 
moment  of  inertia  of  any  sedtiou  of  the  rib  is  as- 
sumed to  vary  as  the  secant  of  the  angle  of  the 
inclination  of  the  arch-rib.  The  modulus  of  elastic- 
ity is  assumed  to  be  constant  throughout  the  span. 
Shear  is  neglected  in  the  derivation  of  the  formulas. 
No-  and  one-hinged  arches  are  similar  in  one  re- 
spect; that  is,  they  are  both  subject  to  vertical  and 
horizontal  reactions  and  have  end  moments  under 
either  vertical  or  horizontal  loads.  Two-  and  three- 
hinged  arches  are  all  subject  to  vertical  and  horizon- 


tal reactions,  the  vertical  reactions  being  the  same 
for  those  two  types  of  arches  under  either  vertical  or 
horizontal  loads.  Temperature  and  rib-shortening 
cause  horizontal  reactions  and  the  end  moments  in 
both  the  one  and  no-hinged  arches,  while,  in  two- 
hinged  arches  they  cause  liorizontal  reactions  but 
no  end  moments.  It  is  generally  supposed  that  a 
three-hinged  arch  is  not  subject  to  stresses  due  to  a 
change  in  temperature.  Htrictlj-,  however,  such 
stresses  will  occur,  for  a  fall  in  temperature  causes 
a  deflection  of  the  crown  hinge,  and  as  the  span 
does  not  change,  the  horizontal  thrust  will  be  in- 
creased. The  stresses  jiroduced,  however,  are  very 
small. 
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Neglecting  the  effect  of  axial  thrust  upon  the  rise 
and  fall  of  temperature,  the  relative  importance  of 
temperature  effects  upon  the  horizontal  reactions 
and  end  moments  of  no,  one-,  two-,  and  three- 
hinged  arches  are  as  follows: 


Arch 

No- 

One- 

Two- 

Three- 

Hinged 

Hinged 

Hinged 

Hinged 

ELLIPTICAL 

H, 

160/8 

67.2/8 

12/8 

0 

M, 

125.6/8 

67.2/8 

0 

0 

PARABOLIC 

H, 

90/8 

60/8 

15/8 

M, 

60/8 

60/8 

0 

0 
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Tlius,  the  temperature  effect  upou  the  no-hinged 
areh  is  found  to  be  the  greatest  of  all.    Referring 
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to  H  iii  the  parabolic  form,  it  is  one  and  one-half 
times  as  large  as  for  the  one-hinged  arch,  and  six 
times  as  large  as  for  the  two-hinged  arch.  In  the 
elliptical  type  it  is  2.38  times  as  large  as  that  for  tiie 
one-hinged  arch,  and  13.33  times  as  large  as  for  the 
two-hinged  arch.  The  temperature  effect  xipon  H  of 
the  one-hinged  arch  of  the  parabolic  form  is  four 
times  as  large  as  for  the  two-hinged  arch,  while  for 
the  elliptical  form  it  is  5.6  times  as  large.  The  tem- 
perature effect  upon  M  of  the  no-  and  one-hinged 
arches  is  the  same  in  the  parabolic  form.  In  the 
elliptical  form,  the  former  is  18.7  times  as  great  as 
the  latter.  In  the  segmental  circular  form,  the  tem- 
perature effect  upon  H  in  the  one-hinged  arch  is 
three  times  as  great  as  that  for  the  two-hinged 
arch. 


With  respect  to  the  effect  of  rib-shortening  the  re- 
lative ratios  above  stated  apply  to  different  types 
of  arches  equally  well. 

So  far  as  the  formulas  for  the  reactions  are  con- 
cerned, there  is  a  decided  advantage  gained  by  those 
for  the  parabolic  form  over  all  other  types  of  arches 
because  of  their  simplicity. 
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Discussion  on  Reaction  Influence  Lines 

In  order  to  stud.y  tlie  variation  of  the  reactions 
and  the  end  moments  as  a  single  load  moves  over 
the  span,  reaction  influence  lines  are  drawn  and 
compared.     (See  diagrams  2,   3,   4,  8,  9,  and   10). 


Only  a  few   of  the   numerous  diagrams   are   i'ei)ro- 
duced  in  the  abstract  of  the  thesis. 

Under  vertical  loading,  the  elliptical  form  of  the 
one-hinged  arch  has  greater  horizontal  reactions  and 
end  moments  than  the  parabolic  and  segemental 
circular  forms.  The  last  two  forms  cause  less  dif- 
ference in  the  Hi  and  Mj.  The  vertical  reactions 
are  all  the  same  in  the  one-hinged  arch  for  the  three 
forms  of  ribs.  There  is  not  much  difference  shown 
under  the  horizontal  loading.  The  circular  form 
seems  to  have  the  greatest  advantage  for  the  one- 
hinged  arch  judging  from  a  comparison  of  the 
curves.  However,  the  curves  for  the  circular  form 
are  only  drawn  for  a  single  case  with  a  ratio  of  rise 
to  span  equal  to  1-8.  If  other  ratios  were  used,  the 
results  may  be  different.  On  the  other  liand,  the 
parabolic  form  has  the  advantage  of  low  reactions, 
besides  that  of  simplicity  in  formulas.  Therefore, 
the  author  comes  to  the  conclusion  that  the  para- 
bolic curve  is  the  best  form  for  the  neutral  axis  of 
the  arch-rib  to  be  used  for  a  one-hinged  arch. 
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Under  vertical  loading  the  reaction  influence  line 
of  H  for  a  three-hinged  arch  consists  of  straight 
lines;  for  a  two-hinged  arch,  a  curve  resembling  a 
parabola ;  for  a  no-  and  a  one-hinged  arch,  curves 
sj'rametrical  at  the  center.  Curves  for  one-  and 
three-hinged  arches  break  at  the  crown  while  those 
for  no —  and  two-hinged  arches  do  not.  This  is  be- 
cause the  hinge  at  the  crown  of  the  one-  and  three- 
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hinged  arches  hrcdks  fl:c  continuity  of  the  r'lh. 
Curves  of  no-,  two-,  and  tlirce-hiiifrcd  arches  are 
very  close  to  each  otiier,  wliile  that  for  the  one- 
hinged  arch  has  a  great  variation,  being  lower  at 
the  supports  and  higher  near  the  crown.  This  brings 
out  one  disadvantageous  fact  for  the  one-hinged 
arch.  When  tiie  load  is  at  the  crown,  the  value  of 
H  is  about  two  times  as  much  as  that  for  the  other 
types.  This  means  that  the  supports  have  to  resist 
a  greater  horizontal  thrust,  and  extra  care  has  to  be 
taken  in  making  the  end  supports  secure.  The  end 
momi-nt  of  the  one-hinged  arch  has  a  greater  varia- 
tion than  that  of  tlie  no-hinged  andi. 


Q)^*»^/'c  f-^^ms-  f-^^^ 
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Tile  one-liinged  arch  has  au  advantage  over  the 
no-hinged  arch  with  regard  to  the  effect  of  tempera- 
ture and  thrust,  but  it  is  not  so  favourable  with  re- 
gard to  the  reactions  and  the  end  moments  under 
vertical  loads.  For  reactions  due  to  tempei-ature, 
thrust  and  vertical  loading,  the  one-hinged  arch  is 
not  as  advantageous  as  the  two —  and  three-hinged 
arclu's.     So  far  as  the  simplicity  of  the  formulas  fcr 
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the  reactions  is  concerned,  the  same  statement  holds 
true.  However,  attention  will  be  called  subsequent- 
ly to  some  decided  advantages  of  the  one-hinged 
arch. 

Discussion  On  Reaction  Loci 
In  order  to  compare  tlie  reaction  loci  of  different 
types  of  arches,  the  equations  of  the  reaction  loci 


lor  no-,  oni'-,  two-,  and  three-hinged  arches  are 
l)lotted  for  dift'erent  forms  of  arch  ribs.  They  are 
shown  in  diagrams  20  and  21. 

Ail  reaction  loci  for  the  one-hinged  arch  with  dif- 
ferent forms  of  arch-ribs  pass  through  the  crown 
hinge.  Wiien  tin-  load  is  at  the  crown,  the  reaction 
lines  must  pass  through  the  crown  hinge,  for  other- 
wise there  would  be  rotation  at  the  crown.  All  re- 
action loci  break  their  continuity  at  the  crown  hut 
the  two  halves  are  symmetrical.  The  parabolic  one- 
hinged  arch  has  the  highest  ordinate  when  the  load 
is  near  the  support,  while  the  segmental  circular 
form  has  the  least  ordinate. 

For  a  parabolic  arch-rib,  the  reaction  locus  of  the 
three-hinged  arch  is  a  straight  line  for  each  half  of 
the  s|)an;  tiiat  for  the  two-hinged  arch,  a  curve  like 
a  |)aral)ola  ;  that  for  a  no-hinged  arch,  a  horizontal 
straight  line  at  an  ordinate  of  1.2  h;  and  that  for 
the  one-hinged  arch,  a  curve  bi-eaking  at  the  center. 
Curves  for  no-  and  two-hinged  arches  are  contin- 
uous, while  those  for  the  other  two  break  at  the 
center.  Curves  for  no-  and  two-hinged  arches  do  not 
pass  through  the  crown,  wliile  tho.se  for  the  one-  and 
three-hinged  arches  must  do  so.  At  the  support,  the 
three-hinged  arch  has  a  maximum  ordinate  of  2.00h  ; 
the  two-hinged  arch,  1.60  h ;  the  one-hinged  arch, 
1.40  h;  and  the  no-hinged  arch,  1.20  h.  At  the 
crown  the  curve  for  the  two-hinged  arch  has  the 
highest  ordinate. 

Similar  statements  can  be  .drawn  for  the  reaction 

loci  for  the  elliptical  forms  of  arches.     The  ordi- 

nates    are    highest    in    certain    eases    and    lower    in 

others,  while  the  general  forms  are  about  the  same. 

Discussion  On  Reaction  Envelop 

V>\  means  of  the  reaction  locus  and  the  reaction 
lines,  the  position  of  live  loading  for  the  maximum 
jiositive  and  negative  moments  and  maximum  posi- 
tive and  negative  shears  for  the  one-,  two-,  three, 
and  no-hinged  arches  can  be  found  graphically.  In 
the  three-  and  two-hinged  arches,  the  reaction  lines 
can  easily  be  drawn  as  soon  a.s  the  position  of  the 
live  load  is  given;  because  the  hinges  at  each  sup- 
l)ort  fix  the  direction  of  the  reaction  lines.  In  the 
one-  and  no-hinged  arches,  the  reaction  lines  cannot 
])e  so  easily  drawn,  if  the  position  of  the  load  is  only 
given ;  for  the  fixing  of  the  supports  makes  the  di- 
rection of  the  reaction  lines  uncertain.  In  order  to 
avoid  the  difficulty,  reaction  envelops  are  recpiired 
for  both  the  one-  and  no-hinged  arches. 

The  reaction  envelop  of  the  no-hinged  ai-ch  was 
found  by  A.  V.  Saph,  a  graduate  of  Cornell  Uni- 
versity, to  be  two  hyperbolas  s.vmmetrical  and  tang- 
ent to  each  other  at  the  center  at  a  point  2-.')  h  above 
the  level  of  the  supports.  The  reaction  envelop  of 
the  one-hinged  arch  was  found  by  the  author  to 
consist  of  two  curves  very  similar  to  those  for  the 
no-hinged  arch  in  form  yet  quite  different  in  their 
equations.  The  curves  are  symmetrical  and  meet 
each   other  at   the  crown  hinge.     The   reaction   en- 
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vi'lop  is  a  plane  curve  of  tlH>  third  (U'<jri'i> ;  because 
tlie  formulas  of  the  reactions  of  the  one-hinged  arch 
involves  the  k's  in  the  fourth  jjower.  In  the  ease 
of  ^he  no-hiufred  arch,  the  k's  in  tlie  formulas  of  the 
reactions  are  of  third  power;  hence  a  second-degree 
curve  is  obtaiiunl  for  the  envelop. 

Tlie  method  of  finding  the  positions  of  live  loading 
is  the  same  for  the  four  tj'pes  of  arches,  except 
that  the  reaction  envelops  of  the  no-  and  one-hinged 
arches  have  the  function  of  the  end  hinges  in  the 
case  of  the  three-  and  two-hinged  arches.  A  com- 
])arison  of  the  reaction  envelops  of  the  no-  and  one- 
hinged  arclies  is  given  in  diagram  28. 
Discussion  On  Design  With  the  Moment  of  Inertia 
Varying  As  the  Angle  of  Inclination  of  the  Arch-Rib 

There  is  no  marked  difference  in  the  procedure  of 
designing  the  arch-rib  for  the  two-,  one-,  and  no- 
hinged  steel  arches  with  the  assumption  that  I 
varies  as  sec  o  .  The  procedure  may  be  generalized 
in  the  following  heads:  (1)  calculation  of  reactions 
and  end  moments  from  the  formulas  for  a  unit  load 
at  each  panel  point;  (2)  to  find  the  position  of  live 
loading  for  maximum  positive  and  negative  mo- 
ments, by  either  algebraic  or  graphical  methods; 
(:i)  calculation  of  dead  load  and  live  load  moments 
for  each  section ;  (4)  calculation  of  dead  load  and 
live  load  thrust;  (5)  calculation  of  moments  and 
thrust  due  to  temperature  effect  bj-  assuming  a  cer- 
tain moment  of  inertia  at  the  crown;  (6)  calculation 
of  moments  and  thrust  due  to  effect  of  rib-shorten- 
iiig  by  means  of  the  assumed  moment  of  inertia; 
(7)  design  of  the  flange  area  of  the  crown  section 
using  the  maximum  moments  and  thrusts  so  obtain- 
ed; (8)  test  the  moment  of  inertia  of  the  crown 
section,  and  see  if  the  assumed  value  of  the  moment 
of  inertia  at  the  crov>-n  section  agrees  with  the  value 
obtained;  (9)  after  the  right  value  of  T„  is  obtained 
the  flange  areas  at  other  sections  can  be  calculated 
by  using  the  relation  that  /  = //  seed;  (10)  the 
position  of  live  load  for  nuiximum  positive  and  nega- 
tive shear  is  obtained  by  either  graphical  or  alge- 
braic method,  the  maximum  shear  at  each  section  is 
secured  by  combining  the  dead  load,  live  load,  tem- 
perature and  rib-shortening  shears,  and  the  webs  are 
designed  accordingly.  The  design  of  the  three- 
hinged  arch  may  be  carried  out  in  the  similar  or- 
der with  the  exception  that  no  ti'ial  is  re(iuired  in 
securing  the  sections. 

There  is  an  interesting  fact  found  in  combining 
the  moments  and  thrusts  caused  by  the  dead  load, 
live  load,  temperature  and  rib-shortening  to  produce 
the  maximum  stress  on  the  sections  of  the  one- 
hinged  arch.  The  live  load  may  be  con.sidered  in 
three  ways;  (1)  loading  for  maximum  positive  mo- 
ments; (2)  loading  for  the  maximum  negative  mo- 
ments; (3)  loading  for  maximum  thrust.  In  the 
design  with  the  effect  of  rib-shortening  neglected, 
case  (1)  controls  for  the  section  0-4  and  case  (3) 
controls  for  the  section  5-10.     In   the  design   with 


the  ett'ect  of  the  rib-shortening  included,  case  (2) 
controls  for  the  .section  0-4,  while  case  (3)  still  con- 
trols for  the  sections  5-10.  The  reason  is  quite 
clear;  for  in  the  sections  near  the  center,  the  mo- 
ments are  comparatively  small,  while  the  thrusts 
are  large.  This  means  that  a  full  live  load  is  re- 
(juired  to  design  the  sections  near  the  center.  As 
there  exist  large  bending  moments  in  the  sections 
near  the  supjjort,  naturally  the  moments  control 
the  design  for  those  sections.  The  effect  of  rib- 
shortening  is  to  produce  the  negative  moments  and 
thrusts.  This  is  why  the  negative  moments  control 
the  end  sections  when  the  effect  of  the  rib-shorten- 
ing is  included.  The  design  of  the  one-hinged  arch 
is  different  from  that  of  the  two-,  and  no-hinged 
arch  in  two  respects.  The  design  of  the  center  sec- 
tions of  the.  one-hinged  arch  is  controlled  by  the 
thrust  while  that  of  the  two-  and  no-hinged  arches 
is  controlled  by  the  moments.  The  reason  is  be- 
cause the  no-hinged  and  two-hinged  arches  have 
large  moments  at  the  middle  sections,  while  the 
one-hinged  arch  has  lai'ge  thrusts.  The  signs  of 
the  moments  and  thrusts  produced  by  the  effect  of 
temperature  and  rib-shortening  are  the  same  for  all 
sections  of  the  one-hinged  arch,  while  those  for  the 
iu)-hinged  arch  are  the  same  for  the  sections  below 
2-3  h  of  the  rib,  and  opposite  each  other  for  the 
sections  above  2-3  h  of  the  rib.  The  signs  of  the 
"moments  and  thrusts  produced  by  the  effect  of  tem-. 
perature  and  rib-shortening  are  all  opposite  for  the 
two-hinged  arches. 

In  designing  the  sections  at  the  crown,  only  thrust 
is  used  for  tlie  one-hinged  arch.  This  makes  the 
design  of  the  one-hinged  arch  easier,  because  the 
right  value  of  the  monu'nt  of  inertia  can  be  secured 
immediately. 

Positive  shear  governs  the  design  of  the  web  for 
all  types  of  arches,  Avhether  the  effect  of  rib-short- 
ening is  included  or  not.  The  latter  which  tends  to 
produce  negative  thrust,  tends  to  increase  the  posi- 
tive shear  in  all  sections  for  the  one-hinged  arch. 

Under  maximum  loading  the  comparative  effects 
of  dead  load,  live  load,  temperature  and  rib-short- 
ening on  the  flanges  are  shown  in  the  following 
table  and  also  on  curve  sheet  22 : 


Dead 

Live 

Tempera- 

Rib- 

ion 

load 

load 

ture 

shortening 

Per  Coiit. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

0 

31.5 

29.7 

24.2 

14.6 

1 

38.8 

24.2 

23.0 

14.0 

2 

47.4 

17.7 

21.7 

13.2 

3 

58.2 

10.6 

19.3 

11.9 

4 

72.7 

1.3 

16.1 

9.9 

5 

75.8 

23.7 

20.6 

—20.1 

6 

75.9 

23.8 

15.5 

—15.1 

7 

76.0 

23.8 

11.4 

—11.1 

8 

76.0 

23.9 

8.5 

—  8.4 

0 

76.0 

23.8 

6.6 

—  6.5 

10 

75.8 

23.8 

6.3 

—  5.9 
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It  is  seen  from  tlie  curve  that  thn  dead  load  has 
the  greatest  effect  of  all,  and  its  effect  on  the  sec- 
tions near  the  center  is  greater  than  those  near  the 
ends.  In  the  first  place,  this  is  because  the  dead 
panel  load  is  comparatively  great,  and  naturally  it 
takes  greater  stress.  In  the  second  place,  the  effect 
of  temperature  and  rib-shortening  near  the  center 
sections  is  greater  than  their  effect  on  the  sections 
near  the  ends.  This  makes  the  percentage  of  the 
stress  carried  by  the  dead  load  graduallj'  decrease 
in  the  sections  near  the  ends.  The  live  load  is  the 
next  important  factor  in  causing  flange  stresses. 
The  effect  of  temperature  and  rib-shortening  can 
never  be  omitted.  They  have  about  the  .same  effect. 
Temperature  has  the  greater  effect  in  the  sections 
near  the  ends  than  in  those  near  the  center.  The 
same  is  true  for  the  rib-shortening.  The  negative 
signs  of  the  rib-shortening  in  the  sections  near  the 
ends  are  explained  by  the  fact  that  both  negative 
thrusts  and  moments  are  used. 

Under  maximum  loading  the  comparative  effects 
of  moments  and  thrusts  on  the  flanges  is  shown  in 
the  following  table  and  also  shown  on  curve  sheet 
23:— 


Section 

0 
1 

2 

3 

4 
5 
6 
7 
8 
9 
10 


Moment 

Per  Cent. 

73.1 

67.4 

60.3 

51.8 

43.1 

2.5 

1.5 

.7 

.4 

.1 

.0 


.s; 

§^ 
.5: 

I 


Thrust 
Per  Cent. 
26.9 
32.6 
39.7    ■ 
48.2 
56.9 
97.5 
98.5 
99.3 
99.6 
99.9 
100.0 


±f 


io(5ec^'ons) 


One  apparent  conclusion  can  be  drawn  from  the 
curve ;  that  is,  the  moment  has  far  greater  effect  on 
the  sections  near  the  ends  than  the  thrust,  while 
tile  thrust  has  far  larger  effect  on  the  sections  near 
the  middle  than  the  moment.  The  effect  of  moment 
on  the  sections  5-10  is  practically  nothing.  As  a 
whole,  the  thrust  is  more  important  than  the  mo- 
jnent.  This  peculiar  fact  is  a  special  feature  of  the 
one-hinged  arch. 

The  comparative  areas  of  the  designs  with  the  as- 
sumption /-  .fffO  with  rib-shortening  included  and 
neglected  are  shown  in  the  following  table  and  on 
curve  sheet  24: — 

Rib-Shortening 
Section.  Neglected. 

Area  in  sq.  in. 

0  166.69 

1  142.77 

2  121.39 

3  105.00 

4  88.84 

5  82.15 

6  77.3^ 

7  73.72 

8  71.10 

9  69.38 
10  68.71 

It  is  seen  from  the  curve  that  the  one-hinged 
arch  re(iuires  far  larger  areas  in  the  sections  near 
the  ends  than  the  sections  near  the  crown.  This  is 
due  to  the  presence  of  the  large  end  moments.  It 
is  also  .seen  that  the  effect  of  rib-shortening  is  to 
decrease  the  areas  of  sections.  We  thus  see  that  for 
this  particular  rise  of  span,  the  effect  of  rib-shorten- 
ing can  be  safely  but  not  economically  neglected  in 
the  design.  The  author  believes  that  this  is  equally 
true  for  otlier  ratios  of  rise  to  span,  because  in  any 


Rib-Shortening 

Inc. 

.\rcn  in  sq.  in. 

153.70 

127.00 

103.60 

84.00 

67.75 

67.70 

66.80 

66.00 

65.45 

64.95 

64.71 


"-L. 


-,g(Sections) 


Comparafiife  £Wecfs  of  D.L.  L.L. 

77  &  R.S.  on    the  FlanffSS 
ia<H, — 


T 


^ 


■Comparative    iVeb  /^reos  of  0-/^, 
i-H,  2-H,  A  J-H  /trc/tes 


/40-- 


SO- 


\>o  (Sections^         ^g^ 


Comparative  Effects  of  Momerit 
and  Thrust    On   the  F/anffes 


— 1 

^ 

J 

"Y 

— n 

B 

^ 

'S) 

L_. 

— « — 

:z: 

-h£.. 

-- 

S 

4 

S         K 

fofSections) 


Comparatiye  f^/ange  /Jreas   of 
0-/f,    /-//,  S-H,A  3-H  /Arches 


Comparatiye    Design  of    flange 


Curves  Nos.  22-26 

lofSections)    DL=DeadLoai/,   LL  =  Live  Load,    r=-'limperatuni 
ffS  =:  ffib-shorttninj      /r'/V=  ffib-sharfening 
rteglected,     Rl  =  ffib-shortening  inc/uc/ed. 


C'Omparjf/'yv   /Peicf/on 

£^/>ye/ops  of  /Vo-  ^nd  O/K-h/rrgeJ 

S/ee/    /7rches 

/-/<  Jor^/jr/7  i  f-  ^-'9i7  '  ¥oJ>rj-/j 

@  f?eacf/ijf7  locus  of  o-// 
@  K'eacfro/?  locus  of  /-/V 
©  /?eacf/on  rrtye/cp  of  o-^ 
@  f?eac//i>r7    Shyefa^  of  /-// 
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COLLEGE     NOTES 


Oil  Wednesday  evening,  March 
C.  E.  Association  23,  1921,  the  Association  of  Civil 
Meeting  Engineers  of  Cornell  University 

held  one  of  its  rather  irregular 
meetings  at  the  Barnes  Hall  Coffee  House.  In  the 
absence  of  our  President,  T.  C.  MeDermott,  '21  who 
was  practicing  for  the  Michigan  Track  Meet  and  in 
the  loss  of  our  Vice-president,  D.  G.  Cockcroft 
througli  graduation  this  February,  the  Chair  was 
taken  by  J.  J.  Chavanne,  '21  Secretary.  V.  S. 
Onstott  was  elected  Vice-president  of  the  Associa- 
tion to  succeed  Cockcroft. 

The  one  most  important  transaction  of  the  meet- 
ing was  the  decision  of  the  Association  to  apply  for 
membership  as  a  Student  ('hapter  in  tlie  American 
Society  of  Civil  Engineers.  A  detailed  account  of 
the  affairs  leading  up  to  this  decision  may  be  found 
below! 

Plans  and  preparations  for  the  annual  Civil  Engi- 
neering Banquet  to  be  held  at  the  Hotel  Ithaca  dur- 
ing the  early  part  of  May  were  discussed.  The 
question  as  to  whether  or  not  the  Civil  Engineering 
students  should  put  on  a  show  at  the  Spring  Day 
Circus  also  came  up  for  consideration  and  a  com- 
mittee was  appointed  to  take  charge  of  the  matter. 
Several  stunts  by  undergraduates  and  others  en- 
livened the  meeting.  After  the  discussion  ended, 
the  meeting  adjourned  to  the  refreshment  room  in 
the  Coffee  House  where  the  members  partook  of 
douglinuts  and  coffee,  and  the  proverbial  "good 
time  was  had  by  all." 


238  Students 
Dropped  from  the 
University 

retary's  office. 


A  marked  decrease  of  20% 
over  la.st  year's  total  was  the 
most  important  conclusion 
drawn  from  the  official  figures 
recently  given  out  by  the  Sec- 


At  the  completion  of  tlie  first  term,  238  .students 
were  dropped  from  the  rolls  of  the  secretary  as 
against  298  at  the  corresponding  time  last  year. 
Among  those  forced  to  leave  the  university  owing 
to  delinquiney  in  their  studies,  18  were  members 
of  the  College  of  Civil  Engineering.  Of  these,  the 
various  classes  were  represented  as  follows :  1921, 
1;  1922,  10;  1923,  7.  The  1924  class  list  was  com- 
bined with  that  of  M.  E.  so  that  separate  figures 
for  the  college  are  not  obtainable. 


With  Spring  liere  to  sta.y  once  more, 
IntercoUege  Capt.  Chavanne  of  the  College  baseball 
Baseball  team  will  issue  a  call  for  candidates 

for  the  team  within  the  next  few  days. 
This  will  give  us  the  first  chance  for  the  revival  of 
tlie  college  spirit  wliieh  has  until  very  recently  been 
so  lacking  among  our  men.  Ineidently  it  will  also 
give  us  a  good  chance  to  win  another  college  cham- 
pionship.   Let's  see  what  we  can  do.    Let's  go! 


Considering  the  fact  that  the  Cor- 
The  Wrestling  nell  wrestling  team  was  for  the 
Season  most  part  made  up  of  new  men,  it 

had  a  very  successful  season,  win- 
ning four  out  of  six  meets  and  securing  second  place 
in  the  title  meet.  On  January  22,  Cornell  was  de- 
feated by  Pennsylvania.  In  this  meet,  on  account 
of  injuries  to  tlie  Cornell  heavy-weight  entry,  E.  L. 
Maier,  C.  E.  '21,  a  158  pound  man,  entered  in  this 
class  and  during  the  bout  received  a  broken  leg, 
which  made  it  necessary  for  Cornell  to  forfeit  this 
bout.  On  its  second  week-end  trip  the  Varsity  gained 
a  decisive  victory  of  25  to  4  over  the  Brooklyn 
Polytechnic  Institute,  gaining  all  its  points  on  falls; 
and  it  came  out  on  top  of  the  Columbia  team  by  a 
score  of  21  to  9.     In  tlic  Lehigh  meet  at  Ithaca,  it 
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was  victorious  over  Leiii|jrli  in  an  cxcitiiijr  and  close 
matcli.  The  lust  bout  decided  the  meet  and  Han- 
son of  Cornell  won  it.  When  the  varsity  met  Peiui 
State  the  following  week  however  it  did  not  fare  so 
well.  Although  the  final  score  was  19  to  6in  State's 
favoi-,  the  Cornell  team  put  up  a  game  fight  as  was 
shown  by  the  fact  that  Penii  State  obtained  only 
two  falls.  This  meet  showed  that  Cornell  was  Peiin 
State's  strongest  opponent  for  championship  honors, 
since,  before  meeting  Cornell,  they  had  lost  but  one 
match  in  five  meets.  On  March  '),  the  V'arsitj'  won 
its  la.st  honu'  meet  against  Brown  by  a  score  of  1!) 
to  6.  The  title  meet  Wiis  held  at  Princeton  on  Sat- 
urday, March  19,  the  preliminaries  being  held  the 
day  befoi'e.  With  only  two  men  in  the  finals,  the 
\'arsity  won  one  first  ])lace,  and  three  second  places, 
thus  scoring  Ki  points,  two  more  than  Princeton 
and  three  more  than  Yale  who  took  third  and  fourth 
places.  Penn  State  won  the  meet  with  a  score  of 
28.  McBride  of  Cornell  furni.shed  the  biggest  snr- 
])rise  of  the  daj'  when  he  threw  Captain  Ashby  of 
Penn  State  in  the  158  ])ound  class,  therebj'  gainin;: 
the   Intercollegiate   championship   in  that   class. 


By  obtaining  seven  out  of  a  pos- 
Michigan  50  1-2  sible  ten  first  |)Iaces,  in  a  dual 
Cornell  35  1-2         track  meet   between   Cornell  and 

Michigan  at  Ann  Arbor,  the  Wol- 
verines clinched  victoi-y  from  the  visiting  lied  aiul 
White  aggregation.  This  victory  more  than  re- 
taliated for  the  defeat  suffered  at  Cornell's  haiuls 
in  Ithaca  last  year.  Michigan  has  now  six  diuil 
track  meets  to  its  credit  as  against  .five  for  Cor- 
nell as  a  result  of  their  various  meets. 

The  Wolverines  showed  their  greatest  superiority 
in  the  sjirints  and  low  hurdles,  where  they  captured 
17  out  of  a  ])()ssible  18  ]ioints.  The  relay,  which 
was  expected  to  decide  the  nuH't,  also  went  to  Michi- 
gan by  the  nai'row  margin  of  six  feet.  The  Ith- 
a<'ans  showed  to  their  best  in  the  one  mile  event, 
when  they  flashed  acros.s  the  line  in  the  first  three 
])laces.  The  hurdles  proved  to  be  an  even  break, 
Michigan  having  a  .slight  advantage  in  the  low 
while  Cornell  garnered  first  and  second  in  the  high 
hurdles. 


Altiiough  little  has  been  heard 
Crew  Practice     either  of  crew  practice  or  of  our 

prospects  on  the  water,  this  year 
things  are  reputed  to  look  pretty  bright  for  the 
Red  aiul  White.  Coach  Hoyle,  successor  to  the 
"Grand  Old  Man  of  Rowing,"  as  the  New  York 
Dailies  were  wont  to  call  him,  has  had  the  men  at 
work  on  the  machines  in  the  Old  Armory  all  winter, 
and  has  been  rounding  into  condition  what  appears 
to  be,  at  least  to  the  eye  of  the  uninitiated,  a  cham- 
pionship squad.  On  March  the  seventh  the  first 
outdoor  practice  of  the  year  was  held,  when  six 
combinations  of  Varsitv  and  Fre-shman  Crews  were 


taken  down  to  Courtney  Inlet.  Since  then  the  Var- 
sity have  l)een  on  the  water  regularly,  and  the 
machines  have  been  used  exclusively  by  the  candi- 
dates for  the  intercollege  crews. 

Intercollege  rowing  has  suffered  a  revival  which 
bids  well  for  a  series  of  exciting  races  on  Spring 
Day.  There  are  over  175  caiulidates  for  the  various 
combinations,  and  Coach  Atkinson  has  stated  that 
(•lose  com])etition  is  expected  for  ])ositions  on  the 
various  crews.  The  C.  E.  College  has  several  very 
pi'omising  candidates,  and  from  the  looks  of  things 
at  present  our  crew  should  prove  a  strong  aspirant 
for  the  honors  of  the  Sj)ring  Day  Race. 

Graduate  Manager  Romeyn  Berry  has  announced 
the  vai'ioiis  Varsity  and  Freshman  schedules  for  t'l  • 
season  which  are  as  follows: 

May  21 — Spring  Day — ^Yale  and  Princeton  Var- 
sity and  Fre<hmen  on  Lake  Cayuga. 

May  28 — Harvard  \'ai'sity  and  Freshmen  on  the 
Charles  River  Basin. 

June  22 — Intercollegiate  Regatta  at  Poughkeepsie. 

There  may  also  be  a  Junior  Varsity  race,  with 
Yale  and  Priiu;eton  on  Spring  Day,  and  three  crews 
will  be  entered  in  the  Intercollegiate  Regatta  on 
the  Hudson.  The  men  have  been  showing  up  very 
well  and  a  very  successful  season  is  expected., 


Spring  football  practice  started  at  Cor- 
Spring  iiell  on  Wednesday,  March  23,  1921,  under 
Football     the    direction    of    Coach    Gilmore    Dobie. 

Previous  to  issuing  his  call  for  candidates 
Ml-.  Dobie  made  a  statement  to  the  effect  that  Cor- 
nell will  never  have  a  championship  football  team 
until  f(,otball  has  as  much  call  on  the  services  of 
the  star  athletes  as  track  and  crew  has. 

Between  90  and  100  men  responded  to  Coach 
Dobie 's  call  and  lieard  him  outline  his  program 
for  spring  training.  The  practice  will  last  for  five 
weeks  not  including  the  spring  recess.  The  daily 
workouts  will  be  entirely  rudimentary  and  will  con- 
sist mostly  of  passing,  kicking,  and  handling  the 
ball.  A  small  amount  of  scrimmage  will  probably 
be  included  towards  the  end  of  the  practice  season. 


Polo,  as  a  Cornell  Sport,  started  on  Sat- 
Polo  urday,   March   19   after  a   meeting   of 

at  Cornell      the   candidates  had  been   held   in   the 

New  Drill  Hall.  Major  Christian,  who 
is  head  of  the  F'ield  Artillery  Department  of  the  R. 
O.  T.  C.,  has  charge  of  polo  at  Cornell.  On  Thurs- 
day, March  24  twenty  thoroughbred  jiolo  ponies 
which  have  displaced  the  artillery  mounts  which 
the  polo  scpuid  had  been  using  up  until  then  arrived 
in  Ithaca  from  the  remount  station  at  Front  Royal, 
Xn.  The  iionies,  which  are  from  the  very  best  stock 
that  it  is  i>ossible  to  obtain  through  army  channels, 
are  about  three  years  old,  and  average  about  900 
pounds  in  weight. 


ALUMNI      NOTES 


'To.  Henry  Everett  Ulake  is  Assistant  En;zint'ei-. 
State  IIi<;ii\vay  Department,  at  o'.i  Lancaster  Sti'eet, 
Albany,  N.  Y. 

'81.  Henry  W.  Rattin  is  Superintendent  of  Wins- 
ton Brothers  Company,  Minneapolis,  Minn.  lie 
lives  at  1964  Kenwood   Parkway. 

'88.  Edward  J.  DufHes,  I'.  S.  Assistant  En-rineer 
in  the  War  Dejjartment  in  Washiiipfton,  gives  his 
address  as  2412  12th  Street,  X.  E.,  Washintrton,  D.  C. 

'9:1  Herman  M.  Freeman  advises  us  that  he  is 
eontinuing  as  Assistant  Enjjineer  of  West  Oranjie, 
N.  ■].,  with  oflfiees  in  the  Town  Hall.  His  address 
is  61  South  Valley  Road,  West  Orange,  N.  J. 

"96.  George  O.  Wallhauser  writes  us  that  he  is 
now  living  at  825  W.  18()th  St.,  New  York  City. 

'97.  John  C.  Hoyt  of  the  U.  S.  Geologieal  Survey 
visited  the  eollege  reeently.  He  expects  to  eiiter 
his  son  Kendall  in  tiie  Engineering  College  next 
year. 

'00.  Edwin  W.  Gehring  is  a  Physician  at  284 
Ocean  Ave.,  Portland,  Me. 

'01.  Edgar  T.  Brown  is  a  Civil  Engineer  at 
Clarksburg,  W.  Va.  His  mail  address  is  P.  0.  Box 
747,  Clark.sburg,  W.  Va. 

'01.  llalph  F.  Proetoi',  Chief  Engineer  of  the 
;\Iai-yland  Comjiany  of  Baltimore,  Md.,  gives  iiis 
addi-ess  as  l-i'-i  West  Taniale  St.,  Baltimore,  Md. 

'0:i.  Frederick  W.  Fisher  is  employed  b,\'  the 
Rociiester  Gas  &  Electric  Corporation,  34  Clinton 
Ave.  X.,  in  the  Capacity  of  Emi)loyment  and  Safety 
]\Ianager.  He  was  formerly  witii  the  Rochester  Rail- 
way and  Ligiit  Company  in  a  similar  position. 

'04.  R.  Elmer  Curtiss  is  a  member  of  the  firm 
of  Curtiss  &  Dean,  Contractors  &  Civil  Engineers, 
at  721  Main  St.,  Hartford,  Conn.  His  home  address 
is  41   Sumner  St.,   Hartford,  Conn. 

'04.     Guernsey  W.  Ellis  is  Assistant  Engineei-  in, 
the  N.  Y.  State   Highway   Department,   Federation 
Building,  Hornell,  X.  Y.     He  lives  at  3  Olive  Place, 
Hornell,  N.  Y. 

'Oo.  Don  E.  Andrews  is  a  fruit  groM'er  at  Fair- 
hope,  Alabama.  He  writes  that  Alfred  V.  Edge, 
'06,  has  just  returned  to  Xew  York,  via  Europe, 
from  the  Nederlands  Indies,  where  he  has  been  en- 
gaged for  four  years  in  Sumatra  on  the  rubber  i)Ian- 
tations  of  the  United  States  Rubber  ('ompany. 

'05.  Xora  Stanton  Biatch  is  a  Builder  with  offi- 
ces in  the  Liggett  Building,  New  York  City.  Her 
home   is   in    Greenwich,    Conn. 

'05.  George  A.  Brown  who  is  in  the  retail  jewelry 
business  at  307  Broadway  Hannibal,  Mo.,  is  residing 
at  3300St.  Mary's  Ave. 

ex  '06.  L.  B.  Luppen  is  engaged  in  business  in 
Sacramento   as   ventilating  and  heating  conti-actoi'. 


He  is  a  member  of  the  fii-m  of  Lnppen  &  Hawley. 

'06.  Henry  R\-on  is  em])loyed  by  the  Xew  York 
State  Department  of  Health  at  Albany,  N.  Y. 

'06.  Enri(|ue  Ruiz  Williams  was  an  intei'csted 
visitor  at  tiie  University  recently,  not  having  been 
iiere  sini^e  1915.  Williams  is  a  consulting  engineer 
wit!)  offices  at  408  Banco  Xational  Building,  Ha- 
vana, Cuba. 

'07.  Clarence  de  Clerij  writes  us  tiuit  his  ad- 
dress has  been  changed  to  5  Hotchkiss  St.,  Bingham- 
ton,  N.  Y.  He  is  Assistant  Engineer  with  the  State 
Highway  Commission. 

"07.  B.  J.  Finch  notifies  us  that  ids  address  is 
416  28th  Street,  Ogden,  Utah.  Finch  was  recently 
elected  a  Certified  Member  of  the  A.  A.  E. 

'07.  Frederick  N.  Goepel  gives  his  address  as  46 
Riverside  Drive,  New  York  City. 

'07.  Elmer  W.  Sellstrom,  Superintendent  of  the 
Dahlstrom  Metallic  Door  Company,  is  chairman  of 
the  Executive  Committee  of  the  Jamestown  (N.  Y.) 
Engineering  Society. 

'07.  Chester  G.  Wigley  of  ^Maplewood,  N.  J., 
formerly  engineer  of  the  New  Jersey  State  Board 
of  Health,  was  re-elected  President  of  the  N^ew  Jer- 
sey Sewage  Works  Association  at  its  ainnial  con- 
vention on  February  nineteenth. 

'08.  John  Condon  is  Contract  Manager  for  the 
Turner  Construction  Companj',  1713  Samson  St., 
Philadelphia,  Pa.     His  home  address  is  Cynwyd,  Pa. 

'08.  Jfeyer  Davis  is  a  Contractor  and  Builder 
at  55  Liberty  Street,  New  York  City.  He  lives  at 
152  W.  118tli  St.,  New  York  City. 

'09.  Ralph  M.  Bowman  is  A.ssistant  Purchasing 
Agent  of  the  Otis  Steel  Company  of  Cleveland,  O., 
with  head(puirters  at  1140  Leader-News  Building. 

'09.  Hiram  G.  Conger  writes  us  that  lu'  is  a 
clergyman  at  740  Rush  Street,  Chicago,  111.  At 
present  he  has  no  permanent  home. 

'09.  George  D.  Curtis  is  Cashier  of  the  Jlorris- 
Plan  Bank,  310  Cass  Street,  Tampa,  Fla.  His  home 
address  is  First  Avenue,  Bayshore  Boulevard. 

"09.  Leland  L.  Graham,  member  of  the  firm  of 
Chapman  &  Graham,  Inc.,  of  Jamestown,  N.  Y.,  is 
a  member  of  the  Executive  Committee  of  the  James- 
town Engineering  Society.  He  resides  at  506  Win- 
sor  Street,  Jamestown,  N.  Y. 

'09.  Arthur  W.  Harrington  is  a  Hydraulic  En- 
gineer in  the  U.  S.  G.  S.,  704  JouriuU  Building, 
Albany,  N.  Y.  He  is  also  President  of  the  B  .  B. 
Culture  Laboratory,  Inc.,  Yonkers,  N.  Y.  At  pres- 
ent he  is  living  in  Slingei'lands,  N.  Y.  He  has  three 
children. 

'09.  John  R.  Haswell  is  a  Drainage  Engineer  in 
charge    of    the    Farm    Mechanics    Extension,    Penn 
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Sfat(!  Collcffc,  State  College,  Pa.  He  writes  tliat 
Lclaiul  Rhodes  is  in  the  School  of  Euf^iiieering  there. 

'09.  William  H.  Hilboni  is  County  En<,'iiieer  for 
Osceola  County,  Iowa.     His  address  is  Sil)loy,  la. 

'10.  Wilmer  A.  Dehuff  is  now  an  Associate  Pro- 
fessor at  John  IIoi)kins  University  in  Baltimore, 
Md.     His  address  is  201}  E.  :J2d  Street. 

'10.  Cliarles  E.  Erick.son  is  in  the  contracting 
and  Juniber  business  at  317  Hage  Building  Annex, 
Seattle,  Wasii.     He  lives  at  HiW  East  Howell  Street. 

'10.  Lawrence  Oriffin  in  an  Engineer  with  Jones 
&  Laughliu  Steel  Co.,  Woodlawn,  Pa.  His  address 
is    148    Taylor    Ave.,    iJeaver,    Pa. 

'10.  Herman  I),  llirsch  is  in  Soulli  Afiiea  for  the 
United  Steel  Products  Comi)any. 

'11.  Andrew  L.  Ackhart,  Engineer  for  the  Boldt 
Construction  Company,  6110  Euclid  Ave.,  Cleve- 
land, 0.,  gives  his  address  as  1864  B.  71st  St.,  Cleve- 
land, 0.  He  is  a  member  of  tlie  Cleveland  Society 
of  Engineers. 

'11.  Irving  C.  Clausz  is  Chief  of  Party  with  the 
C.  &  Y.  Railroad,  613  Marion  Building,  Cleveland, 
O.  His  address  is  1484  AVestwood  Ave.,  Lakewood, 
0. 

'11.  Herbert  H.  Conway  is  Braucli  Manager  of 
the  Hedrick  Construction  Company  of  New  York 
City.     He  lives  in  Maplewood,  N.  J. 

'11.  Arvin  J,  Dilleid)eek  is  a-  Contractor  at  594 
Ellicott  Square,  Buffalo,  N.  Y.  He  lives  at  50  Wel- 
lington Road. 

'12.  George  A.  Belden  is  an  Architect  for  the 
Central  of  Georgia  Railway,  Savannah,  Ga.  His 
home  is  at  119  W.  Oglethorpe  Ave.,  Savannah,  Pa. 

'12.  Thomas  W.  Blinu  is  a  Draftsman  for  the 
City  of  Detroit  Street  Railway's.  His  home  address 
is  749  Crawford  Ave.,  Detroit,  Mich. 

'12.  Harry  H.  P"'rank  lias  resigned  his  position 
of  Engineer  with  Hunting-Davis  ('ompany  of  Pitts- 
burgh, and  is  now  in  the  employ  of  the  Concrete 
Steel  Company,  971  Union  Arcade,  Pittsbnrgli,  as 
District  Engineer.  His  home  is  at  753  Mellon  St., 
Pittsburgh,  Pa.  He  was  elected  an  Associate  Mem- 
ber of  the  A.  S.  C.  E. 

'12.  Ray  T.  Gildea,  who  was  formerly  an  En- 
gineer with  the  V.  &  P.  Telephone  Company  of  Balti- 
more, is  now  a  Telephone  Engineer  with  the  Mary- 
land Public  Service  Commission,  with  offices  in  the 
Munsey  Building,  Baltimore,  Md.  His  home  ad- 
dress remains  .the  same,  being  5225  York  Road, 
Baltimore,  Md. 

'12.  Prank  H.  O'Rourke  and  F.  A.  J.  Mack 
visited  the  college  recently.  F'rank  and  his  brother 
"Barney",  '10,  are  in  the  contracting  business  at 
430  Walnut  Street,  Philadelphia,  Pa.,  and  Jlack  is 
selling  macliinery  at  Rochester,  N.  Y. 

'13.  William  IT.  Barnard,  Jr.,  is  Assistant  En- 
gineer with  tlie  Southern  Railway  Company,  Char- 
lotte, N.  C.  His  address  is  506  N.  Poplar  Street, 
Charlotte,  N.  C. 


'13.  Xatlian  W.  Doiiglierty  is  a  Professor  of 
Civil  Engineering  at  the  University  of  Tennessee, 
Knoxville,  Tenn.     He  lives  at  1708  Yale  Avenue. 

'13.  Abraham  W.  Fuclis  is  a  Sanitary  Engineer 
in  the  U.  S.  Health  Service.  He  was  formerly  sta- 
tioned at  Cincinnati,  0.,  but  is  now  in  Memphis, 
Tenn.,  whcie  he  may  bo  addressed  at  17  Court- 
hou.se. 

'13.  ]\Ir.  and  Mrs.  Russell  D.  Welsii  announce 
the  birth  of  n  son,  Paidus,  on  February  16  at  Balti- 
more, Md.  Welsh  is  draftsman  in  ciiarge  of  con- 
struction ^^itll  the  Penn.sylvania  Coal  and  Coke 
Corporation,  Patton,  Pa. 

'14.  Philip  T.  Coffey  is  a  Cai)tain  iji  the  Corps 
of  Engineers.  He  is  with  the  6th  U.  S.  Engineers 
at  Camp  Pike,  Ark.  His  home  address  is  229  New- 
town, Ave.,  Astoria,  L.  I. 

'14.  Frederic  W.  Conant  has  recently  been 
tran.sferrcd  to  the  3rd  Engineers  at  Schocficld  Bar- 
rack.s,  Honolulu,  T.  II.  He  was  elected  a  member 
of  the  A.  A.  E. 

'14.  Albert  C.  Dunn,  who  is  a  Highway  Engi- 
neer with  the  U.  S.  Bureau  of  Public  Roads,  has  been 
transferred  from  Washington,  D.  C,  to  Richmond. 
Va.  His  home  is  at  1725  Park  Avenue,  Richmond, 
Va. 

'14.  Charles  II.  Fowler  is  Jiow  with  the  Truscon 
Steel  Company,  2541  Oliver  Building,  Pittsburgh, 
Pa.  Mr.  Fowler  was  formerly  a  Concrete  Engineer 
with  F.  T.  Ley  &  Co.,  Inc.,  at  Fairmount,  W.  Va. 

'15.  Leon  Blog,  who  has  been  an  Industrial  Engi- 
neer with  the  Goodyear  Tire  and  Rubber  Company 
at  Akron,  Ohio,  is  now  with  the  California  branch 
of  tli(!  same  company  in  the  same  capacity.  He 
lives  at  5419  Fountain  Ave.,  Los  Angole.s,  Calif. 

'16.  Henry  A.  Foster  has  left  the  employ  of  D.  P. 
Robinson  &  Comi)any,  and  is  now  employed  by  the 
New  York  Water  Power  Investigation,  where  he 
may  be  addressed  c/o  Parsons,  Klapp,  Brincker- 
hoff.  &  Douglas  at  84  Pine  Street,  Xew  York  City. 
.  His  home  is  at  205  Garfield  Place.  South  Orange. 
N.  J. 

'16.  Charles  H.  Olmstead  is  District  Engineer 
Mith  the  Tennessee  Department  of  Highways  at 
Nashville,  Tenn.  His  address  is  327  Seventh  Ave- 
nue, North.  Olmstead  has  an  article  on  Types  of 
Highway  Pavements  in  Tennessee  in  the  February 
issue  of  Municipal  and  County  Engineering. 

'17.  Robert  E.  Bassler,  Aeronautic  Engineer  in 
the  Bureau  of  Construction  &  Repair,  connected 
with  the  Navy  Department  at  Washington,  is  living 
at  3220  17th  St.,  N..W.,  Washington,  D.  C. 

17.  Lester  P.  Clark  is  an  Engineer  with  the 
Standard  Oil  Company.  He  lives  at  6024  Chabot 
Road,  Oakland,  Calif. 

'19.  John  C.  Gebhard  is  a  'Student  Lnjiineer  " 
with  the  Bethlehem  Steel  Bridge  Corporation,  at 
Bethlehem,  Pa. 
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IRA  W.  McCONNELL,  C.  E.  '97 

Director  of  the  J.  S.  C.  E. 

In  eoiuiec'tioii  witli  tlie  cstablisliniciit  of  a  Student 
Chapter  of  the  American  Society  of  Civil  Engineers 
at  Cornell,  it  is  interesting  to  note  that  one  of  our 
alumni  is  a  Director  from  District  1  (New  York)  of 
that  organization. 


IKA  W.  JleCONNELL 

Ira  W.  McConnell,  was  born  in  Schell  City,  Mo.,  in 
1871,  and  was  graduated  from  Cornell  University 
with  the  degree  of  C.  E.  in  1897.  For  two  years  he 
served  as  instructor  in  the  College  of  Civil  Engineer- 
ing at  Cornell,  and  for  one  year  as  professor  of  civil 
engineering  at  the  Missouri  School  of  Mines.  As 
contractor's  superintendent  for  the  Nash-Dowdle 
Co;  he  was  employed  for  two  years  on  railway  ter- 
minal work  in  Chicago  and  municipal  drainage  work 
in  New  Orleans. 

For  six  years  following  he  was  in  the  U.  S.  Recla- 
mation Service ;  four  years  as  construction  and  proj- 
ect-engineer on  the  Gunnison  tunnel  and  on  the  Un- 
compaghre  project,  and  two  years  as  supervising  en- 
gineer of  the  Central  District  in  charge  of  Reclama- 
tion Service  work  in  Oklahoma,  Kansas,  Colorado, 
Nebraska,  Central  and  Southern  Wyoming  and 
South  Dakota.  This  assignment  included  such  not- 
able projects  as  the  Pathfinder  dam,  the  North  Platte 
project,  the  Grand  Valley  project  in  Colorado,  the 
Belle  Fourche  project  in  South  Dakota,  and  the  Gar- 
den City  project  in  Kansas. 

In  1909  Mr.  McConnell  became  chief  irrigation  en- 
gineer for  J.  G.  White  &  Co.,  New  York,  and  later 
vice-president  and  general  manager  of  the  Idaho 
Irrigation  Co.  at  Richfield,  Idaho.  In  February, 
1912,  lie  was  employed  by  the  Stone  &  Webster  En- 
gineering Corporation  as  consultant  in  connection 
with  the  design,  construction  and  operation  of  public 
vitilities,  water  powers,  railways,  steam  power  sta- 
tions, industrial  buildings,  etc.,  and  in  1917  he  be 
came  chief  engineer  for  Stone  &  Webster. 

In  1916  he  made  a  five  months'  study  of  general 


business  conditions  in  South  America,  the  trip  cover- 
ing the  developed  jjortions  of  Brazil,  Uruguay,  Para- 
guay, Argentine,  Chile  and  Peru.  Mr.  McConnell 
was  works  manager  and  assistant  general  manager 
for  the  American  International  Shipbuilding  Corp. 
at  the  Hog  Island  Shipyard. 

In  1918  he  became  vice-president  of  Dwight  P. 
Robinson  &  Co.,  Inc.,  New  York  City. 


3tt  Ulrntnriam 

ELLIS  DUNN  THOMPSON,  C.  E.  '76 

Died  February  9th,   1920 

Ellis  Dunn  Thompson  was  born  at  Newark,  N.  J., 
on  October  6th,  1854,  and  after  receiving  his  ])relim- 
inary  education,  was  graduated  from  the  School  of 
Engineering,  Cornell  University,  in  1876,  and  read 
law  from  tlien  until  1879.  He  was  connected  with 
the  Engineering  Department,  United  States  Army, 
from  1879  to  1904,  most  of  this  time  as  Assistant  En- 
gineer. During  this  period  he  was  with  the  Mississ- 
ippi River  Commission  on  construction  of  river  im- 
provements for  three  years ;  with  the  Engineer  Office 
at  Beaufort,  N.  C,  for  three  years,  in  charge  of 
dredging  and  jetty  construction,  and  acted  as  Prin- 
cipal Assistant  Engineer  at  Wilmington,  N.  C,  with 
supervision  of  all  works  of  improvement  in  North 
Carolina. 

From  1894  to  1904  he  served  as  Principal  Assistant 
Engineer  in  the  Philadelphia  Ditsrict,  Avhere  he  had 
charge  of  the  reconstruction  of  Philadelphia  Harbor, 
which  involved  dredging  of  48,000,000  cu.  yd.  of  ma- 
terial, filling  League  Island,  Petty  Island,  etc.,  cost- 
ing approximatel.y  $15,000,000,  the  construction  of 
the  breakwater  at  the  entrance  of  Delaware  Bay  in- 
volving 1,500,000  tons  of  stone  at  a  cost  of  $2,350,- 
000,and  the  improvement  of  the  Delaware  River  in- 
volving a  great  amount  of  dredging,  jetty  construc- 
tion, bulkheads,  etc. 

From  1904  Mr.  Thompson  was  engaged  in  private 
practice  as  a  Consulting  Engineer  on  river  and  har- 
bor work,  having  been  coiniected  with  many  large 
l^rojects,  until  tlie  United  States  entered  the  war, 
when  he  became  Engineer  in  ('liarge  of  Dredging 
for  the  Emergency  Fleet  Corporation,  on  which 
work  he  was  engaged  at  the  time  of  his  death. 

In  this  capacitj'  he  covered  all  the  shipyards  under 
the  Emergency  Fleet  Corporation  and  had  140 
dredging  plants  operating  under  his  direction.  It 
was  one  of  the  biggest  pieces  of  work  of  this  kind 
ever  handled  b.v  one  man  in  this  country  and  in- 
volved unremitting  labor  on  his  part.  Mr.  Thomp- 
son probably  had  direct  charge  of  more  dredging 
than  any  man  in  the  United  States  and  his  name  was 
connected  with  many  of  the  larger  waterway  im- 
provements. 

He  was  a  man  of  great  mental  capacity  and  large 
attainments.  He  was  a  member  of  the  Engineers' 
Club  of  New  York,  Cornell  Society  of  Civil  Engi- 
neers, and  the  University  Club  of  Philadelphia. 

Mr.  Thompson  was  elected  a  Member  of  the  Amer- 
ican Society  of  Civil  Engineers  on  February  1st, 
1899. 
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AN    INVESTIGATION     OF     THE     ONE-HINGED    AKCH 
AND  ITS  COMPARISON  WITH  OTHER  TYPES 

((-'onlimii'd  I'fOiii  li:i{;e  Kit) 
case  the  moments  and  thrust  produced  by  tlic  rib- 
shortening  always  have  the  same  negative  sign  in 
the  case  of  a' one-hinged  arch.  This  naturally  tends 
to  decrease  the  area  of  section  recjuired,  if  the  area 
of  section  is  controlled  by  the  positive  moments  and 
thrust,  in  the  design,  as  is  usiuilly  the  case  in  the 
one-hinged  arch. 

The  conipin'ativc  flange  areas  re(|uirc'd  for  the 
three-,  two-,  one-,  and  iio-hiiiged  arches  for  the  .same 
form  of  the  arch-rib  under  the  same  sjjecifications 
are  shown  in  tlie  foHdwiiig  lablc  and  on  curve  sheet 
25.  The  areas  given  for  the  three-hinged  arch  are 
exact,  wjhile  those  for  the  two-,  one-,  and  no-hinged 
arches  are  obtained  from  a  design  with  the  as- 
.sumptioii  /~  sec^^  with  tlic  effect  of  rib-sliorteuing 
included. 

Three-  Two-  One-  No- 
Section.     Hinged.  Hinged.  Hinged.  Hinged, 
sq.  in.  s(|.  ill.  sq.  in.  sq.  in. 

0  68.0  68.4  153.7  119.5 

1  73.0  72.8  127.0  93.1 

2  78.2  78.1  103.6  75.9 

3  82.4  85.0              84.0  72.3 

4  84.4  90.7              67.7  65.0 

5  84.1  93.1              67.7  67.9 

6  81.2  94.9              66.8  72.8 

7  77.7  94.8              66.0  76.9      . 

8  .         71.0  92.3  65.4  78.4 

9  65.0  89.3  64.9  78.3 
10            64.0            89.0              64.7  77.3 

So  far  as  the  areas  of  sections  in  the  flanges 
are  concerned,  the  three-hinged  arch  is  the  most 
favorable  of  all,  while  the  no-liinged  and  one-hinged 
arch  require  tlie  largest  areas.  The  areas  of  the 
two-hinged  arch  are  intermediate  between  them. 
The  three-hinged  arch  requires  the  largest  area  at 
the  quarter  points;  for  the  moments  at  those  sec- 
tions are  the  largest  of  all.  The  two-hinged  arch 
requires  the  largest  area  in  the  sections  near  the 
middle  for  the  same  reason.  The  one-hinged  and 
no-hinged  arches  require  the  largest  areas  in  the 
sections  near  the  ends,  because  the  end  moment  is 
the  dominating  factor  in  those  sections.  In  com- 
paring the  areas  in  flanges  of  the  one-  and  no-hinged 
arches,  we  see  that  the  one-hinged  arch  requires 
comparatively  large  areas  in  the  sections  near  the 
ends  and  small  areas  in  the  sections  near  the  crown. 
The  areas  near  the  crown  of  the  one-hinged  arch 
are  rather  uniform,  because  tiie  thrusts  at  these 
points  are  large  and  about  ecjual  in  magnitude. 

The  comparative  theoretical  web  areas  required 
for  the  three-,  two-,  one-  and  no-hinged  arches  with 
the  same  form  of  the  rib  and  designed  under  the 
same  specifications  are  shown  in  the  following  table 
and  also  in  curve  sheet  26: — 


Three- 

Two- 

One- 

.No- 

Section. 

Hinged. 

Hinged. 

Hinged. 

Hinged 

Hq.  in. 

sq.  ill. 

s(|.  ill. 

Hq.  in. 

1 

7.91 

10.04 

19.59 

22.83 

2 

6.95 

8.98 

16.76 

19.88 

3 

6.31 

8.20 

14.95 

18.22 

4 

5.77 

7.67 

13.03 

15.51 

5 

5.45 

7.45 

11.10 

13.58 

6 

6.10 

7.61 

9.55 

12.08 

7 

6.95 

7.92 

7.95 

10.87 

8 

7.61 

8.11 

6.89 

9.70 

9 

7.97 

8.12 

6.45 

9.18 

10 

8.13 

7.96 

5.75 

10.46 

It  is  seen  that  the  no-hinged  arch  requires  the 
largest  web  area,  while  the  three-hinged  arch,  the 
least  of  all.  The  one-hinged  arch  requires  smaller 
web  areas  than  the  no-hinged  arch,  while  tiie  two- 
hinged  arch  requires  greater  areas  than  the  three- 
hinged  arch.  The  no-hinged  and  one-hinged  arches 
require  larger  web  areas  in  the  sections  near  the 
ends  and  smaller  areas  in  the  sections  near  the 
crown.  This  is  due  to  the  fact  that  the  shear  in 
the  no-hinged-and  one-hinged  arches  is  far  greater 
near  the  ends  than  in  the  sections  near  tiie  crown. 
On  the  other  iiaiid,  the  web  areas  of  the  three-,  and 
two-hinged  arches  are  rather  uniform,  since  the 
shears  in  the  sections  of  the  three-  and  two-hinged 
arches  are  rather  uniform.  The  marked  difference 
is  caused  by  the  fixing  of  the  supports  in  the  one 
case,  and  the  hinging  of  the  supports  in  the  other. 

The  following  table  shows  the  results  of  the  de- 
sign based  upon  the  assumption  /  -sec  <» 


<^ 

- 

§ 

^ 

—   c; 

" 

, 

s  >- 

z, 

Composition 

^   - 

"n 

»-    '■-   U-. 

■1 

f>,  ^ 

X, 

X 

0-2         6Z.S  6"  X  6"  X  9/16" 
3  Pis  14"  X  9/16" 
5  Pis  18"  X  7/8" 
1  Pis  18"  X  3/4" 


286,000     2.49     1.07     2509^ 


2-4         6iLs  6"  X  6"  X  9/16" 
3  Pis  14"  X  9/16" 
2  Pis  18"  X3/4" 
1  Pis  18"  X  13/16" 


190,600     1.59     1.05     I6O9; 


4-6         6/.S  6"  X  6"  X  9/16"      123,800     1.03     1.03     mi'^/r 
3  Pis  14"  X  9/16" 
3  Pis  18"  X  r)/16" 


6-8         6Z.S  6"  X  6"  X  9/16"      121.700     1.02     1.01 
3  Pis  14"  X  9/16" 
1  Pis  18"  X  1/4" 


1019 


'/' 


8-10       6^s  6"  Xfi"  X  9/16" 
IPls  14"  X  9/16" 
1  Pis  18"  X  3/16" 


119.700     1.00     1.00     100% 


It  is  seen  tliat  the  assumption  /  =  sec  f>  is  about 
right  for  the  sections  near  tin*  crown,  and  is  in  great 
error  for  the  sections  near  the  ends. 

(Continued  in  the  May  Issue) 
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For  better  service  with  complete 
safety,  use  "Williams'  "Vulcan" 
Drop-Forged  Safety  Lathe  Dogs.  16 
sizes,   •;«  to  6"  capacities. 

Ask  for  Machinists'  Tools  Book. 

J.  H.  WILLIAMS  &  CO. 


"The  Drop-forging  People" 

BROOKLYN  BUFFALO 

191  Richards  St.  it)|  Vultuu  St. 


CHICAGO 
1191  W.  120th  St. 
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often   cheaper    than   castings 
always    far    superior 
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PRETEST  FOUNDATIONS 
(Continued  from  page  128) 
the  simple  elements  in  the  design  of  a  Pretest  Foun- 
dation. No  attempt  has  been  made  to  reproduce 
an  actual  condition,  with  the  complication  of  de- 
tails required  in  any  explanation  of  a  particular 
ease.  But  there  has  been  chosen  what  might  fairly 
represent  the  corner  of  a  small  office  building,  with 
exterior  and  interior  columns.  All  column  loads 
have  been  considered  as  300  tons  each,  and  the  safe 
bearing  power  of  each  pile  75  tons,  requiring,  there- 
fore, four  piles  to  each  column.  The  simple  rules 
for  the  location  of  the  piles  are  that  each  column 
shall  be  allotted  the  number  of  piles  required  to  sus- 
tain its  load,  and  that  the  centroid  of  each  group 
of  piles  .shall  come  directly  beneath  the  correspond- 
ing columns.  The  absolute  simplicity  of  this  ar- 
rangement is  its  greatest  recommendation,  because 
expensive  grillages  to  provide  horizontal  distribu- 
tion of  loads  are  absolutely  avoided,  and  the  sup- 
porting units  are  concentrated  and  placed  just  where 
they  can  be  be  most  effective. 

The  elevation  drawing,  fig.  2,  shows  the  working 
chamber  beneath  the  girder  from  which  the  piles 
are  sunk  by  hydraulic  pressure.  The  connection  be- 
tween the  top  of  the  pile  and  the  under  side  of  the 
girder  is  made  by  I  beams  tightened  with  steel 
wedges.  It  must  be  understood  that  the  working 
chambers  are  finally  filled  in  with  concrete. 
(Continued  from  page  VIII) 


THE  DISADVANTAGE  OF   POOR   LIGHTING. 

As  thousands  of  our  industrial  plants  are  operating 
to-day  with  poor  lighting  and  in  some  cases  with  extremely 
bad  facilities,  it  would  seem  that  the  importance  of  the 
subject  of  lighting  has  not  been  given  the  serious  consid- 
eration by  those  responsible  for  such  conditions. 

Poor  lighting  i.s  one  of  the  most  serious  handicaps 
under  which  a  manufacturing  establishment  can  operate. 
First  of  all,  poor  lighting  is  the  cause  of  a  large  number 
of  accidents  in  industrial  plants;  and  it  is  singular  that 
cccident  reports  do  not  yet  properly  classify  the  hazards 
of  poor  lighting,  which  in  many  cases  is  the  primary  cause 
of  an  accident  attributed  to  what  is  really  a  secondary 
cause.  Safety  engineers  and  other  officials  who  make  acci- 
dent reports  should  always  consider  the  condition  of  the 
lighting  when  working  up  a  report  of  accident  causes,  for 
it  plays  an  important  part  in  a  great  many  casualties  and 
is  apt  to  be  overlooked.  All  accidents  due  to  poor  lighting 
are  accidents  of  neglect,  and  are  preventable.  The  poor 
lighting  accident  hazard  is  clearly  chargeable  to  manage- 
ment and  not  men.  It  is  a  difficult  matter  to  make  such 
progress  with  Safety  First  in  a  plant  which  has  neglected 
40  provide  one  of  the  fundamental  requirements  of  accident 
prevention — good  lighting. 

Probably  no  one  single  factor  connected  with  the 
equipment  of  a  plant  so  directly  affects  the  efficiency  and 
inefficiency  as  the  quality  and  quantity  of  the  lighting. 
The  curtailment  of  production  of  all  working  under  the 
disadvantage  of  poor  lighting  represents  a  big  loss  each 
day;  the  poorer  the  lighting  the  less  able  is  the  working 
force  to  function  efficiently.  Quality  and  quantity  both 
suffer,  representing  a  preventable  loss  wholly  removable 
by  improving  the  lighting. 

Under  poor  lighting  condition,  we  cannot  expect  and 
rarely  do  we  find  an  orderly,  clean  factory.  Darkened 
places  encourage  careless  habits  and  workers  are  often  led 
to  deposit  discarded  articles  or  material  which  should  be 
deposited  elsewhere.  The  eyesight  of  those  who  attempt 
to  use  their  eyes  continually  in  insufficient  light,  below 
nature's  demands,  is  often  affected.  Too  much  light,  such 
as  is  furnished  by  bright,  unprotected  lights,  is  as  harm- 
ful as  too  little  illumination;  both  are  fundamentally 
wrong.  Nature's  own  illuminant,  daylight,  is  unequalled 
for  our  requirements  of  lighting. 

The  eye  is  best  suited  to  daylight  in  the  proper 
quantity.  Sun  glare  should  be  avoided,  and  in  the  dark- 
ened hours  proper  artificial  illumination  provided.  Day- 
light should  be  utilized  to  the  fullest  extent.  It  is  supplied 
free  in  abundant  quantity  for  our  use.  Modern  invention 
has  supplied  a  means  whereby  the  interior  of  buildings  can 
be  lighted  by  daylight,  and  all  the  advantages  secured 
which  is  furnished  by  good  lighting  at  the  smallest  cost. 

Industrial  buildings  should  have  as  much  wall  space 
as  possible  devoted  to  windows  fitted  with  Factrolite  Glass, 
which  insures  the  maximum  amount  of  daylight  and  which 
prevents  the  direct  rays  of  the  sun  from  passing  through 
as  it  properly  diffuses  the  light. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report— "Factrolited." 

MISSISSIPPI     WIRE    GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago 

No.  2. 
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Befoi-o  eac'li  pile  is  wedjjed-uj),  the  load  -whieh  it 
is  su.staiiiin<j:  is  measured  by  a  hydraulic  gage  at- 
tached to  the  ram,  and  at  any  time  prior  to  the  com- 
jiletion  of  the  work  and  the  fiUing-in  of  the  working 
chamber,  a  pile  may  be  re-tested  to  ascertain  the 
exact  load  being  carried  by  it.  The  foundation 
engineer  is  tlnis  able  to  know  very  accurately,  and 
by  direct  observation  rather  than  by  any  assumptio)i 
of  values,  the  total  carrying  capacity  of  his  foun- 
dation at  any  stage  of  progress,  as  well  as  the  dis- 
tribution, column  by  column. 

The  depth  to  which  these  Pretest  piles  penetrate 
the  ground  is  difficult  to  forecast,  depending  upon 
the  conditions  governing  each  job, — the  test  load  re- 
quired, the  diameter  of  the  pile  chosen,  and  the  soft- 
ness of  the  ground ;  for  they  are  driven,  not  to  any 
predetermined  depth,  but  to  "refusal"  under  speci- 
fied conditions  of  loading.  However,  when  bedrock 
is  more  than  about  25  feet  below  cellar  bottom,  they 
will  undoubtedly  affect  a  saving  over  anj-  attempi 
to  reach  rock  bottom.  Two  economic  considerations 
will  encourage  this  type  of  construction.  Firstly, 
small  cost  as  compared  with  piles  driven  to  bedrock, 
or  caissons  sunk  to  bedrock,  which  will  be  the  usual 
alternatives  in  the  mind  of  an  architect.  Secondly, 
the  saving  in  time  to  an  owner  of  at  least  80  per 
cent  of  the  usual  number  of  weeks  required  by  a 
foundation  contractor  to  do  his  work,  because  the 
foundations  and  the  superstructure  are  installed 
simultaneously  xnider  this  new  system.  Comparison 
with  foundations  of  timber  or  pre-moulded  piles 
will  show  cost  data  not  adverse  to  the  Pretest  foun- 
dation, and  conditions  of  stability  and  freedom 
from  subsequent  settlement  very  markedly  in  favor 


of  it.  Certainly  this  development  must  be  interest- 
ing to  an  engineer  if  only  by  reason  of  the  audacity 
of  its  conception,  and  the  abandonment  of  much 
precedent.  This,  however,  has  been  justified,  and 
four  large  office  structures  in  New  York,  one  of  them 
22  fetories  in  height,  testify  that  these  theories,  work- 
ed out  by  Messrs.  Spencer,  White  and  Prentis,  have 
been  put  into  practice  with  conspicuous  success. 


STRENGTH   OF   CEMENT-SAKD-LIME   MORTABS 

(Ciintiiuicil  from  jitiKt*  l-'>.i 

The  first  conclusion  is  not  new  and  only  repeats 
M'hat  has  been  stated  many  times  in  engineering 
literature,  i.  e.,  the  addition  of  small  percentages  of 
hydrated  lime  to  lean  mixture  increases  the  density 
and.  strength.  It  would  seem,  however,  that  this 
addition  is  not  justified  in  mixtures  richer  than  1 
to  4  by  weight,  or  Mhei-e  the  fine  aggregate  already 
has  an  excess  of  fines  present. 

Whether  or  not  the  characteristics  of  the  mortar 
indicate  the  same  characteristics  in  concrete  is  an 
open  question.  Abrams  has  made  the  statement' 
based  upon  many  thousands  of  tests  in  the  Lewis 
Institute,  Chicago,  that  the  strength  characteristic 
of  the  concrete  is  very  closely  indicated  by  the  com- 
pressive tests  of  the  fine  aggregate  and  cement  as  a 
mortar.  It  should  be  stated  that  the  same  authority 
lias  recently  stated-  that  cement-lime-sand  mortal's 
are  an  exception  aTid  give  an  increase  in  strength 
of  mortar  while  concrete  .shows  a  decrease  with  ad- 
ditions of  hydrated  lime. 

Investigations^  of  Prof.  ^lacgregor  of  Columbia 
show  that  while  the  strength  of  mortar  as  .such  is 
(Continupd  on  page  141) 
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On  Fridiiy  cviniii^-,  April  1,  the  aiiiiuiil 
The  Junior  .Iiinior  Smoker  presented  this  year  by 
Smoker  the  ehiss  of  1922  was  held  in  Bailey 

Hall.  The  oeeasion  was  a  huge  success, 
the  underj^raduate  hody,  tiio  faculty  and  the  coaches 
turning  out  almost  in  totum  to  honor  the  Univer- 
sity's letter  men.  Bailey  Hall  was  filled  to  capa- 
city, every  seat  being  taken,  thus  forcing  the  late- 
comers to  sit  in  aisles,  or  to  stand  in  tlie  corridor. 
No  Junior  Class  has  ever  staged  a  more  successful 
smoker  than  the  Class  of  1922. 

This  year  for  the  first  time  in  history  of  the  Junior 
Smoker  as  a  Cornell  institution  the  Master  of  Cere- 
monies was  a  member  of  the  Junior  Class,  Burke 
Patterson,  C.  E.  '22,  having  that  honor.  His  witty 
introductions  were  not  the  least  entertaining 
speeches  of  the  evening.  "Gil"  Dobie  started  the 
speaking  program  with  a  clear-cut  explanation  of 
the  causes  of  the  failure  of  football  at  Cornell.  Mr. 
Dobie  spoke  facts  which  were  unpleasant  to  hear 
but  Avhich  were  nevertheless  very  true.  He  has 
made  a  very  careful  analysis  of  the  football  situa- 
tion at  Cornell  and  revealed  his  fiiulings  to  a  rather 
surprised  audience.  The  lu'xt  speaker  was  Coach 
Carney  who  spoke  of  his  ho]K>  of  turning  out  win- 
ning teams,  and  of  the  importance  of  intercollege 
and  interfraternity  baseball  in  training  material  for 
the  Varsity  s(iuad.  Jimmie  JIunns  '14  was  next  in- 
troduced by  Pat  as  tlu'  l)i'o)her  of  Dave  Munns,  end 
on  the  X'ai'sity  football  team.  Jimmie  Munns,  who 
was  Captain  of  the  Cornell  Football  Team  in  1914, 
the  last  time  it  defeated  Penn,  laid  emphasis  on  the 
idea  of  harmouj-  and  co-operation  among  the  coach- 
es. The  Cross  County  team,  which,  last  winter, 
gave  the  combined  Oxford-Cambridge  aggregation 
such  a  close  race  over  the  Roehampton  course  in 
England  next  received  its  share  of  praise,  the 
speaker  this  time  being  J.  T.  McGovern  '00.  A  fit- 
ting climax  in  the  program  was  the  address  on 
Charles  E.  Courtney  given  by  Professor  Bristow 
Adams.  It  was  a  wonderful  eulogy,  inspiringly  de- 
livered. After  the  address  the  audience  rose  for  a 
few  moments  to  pay  silent  homage  to  the  memory 
of  The  Grand  Old  Man.  In  addition  to  the  speeches 
the  committee  in  charge  of  the  event  furnished  some 
excellent  stunts  and  musical  novelties.  The  final 
juimber  on  the  progi'am  took  place  when  Colonel  F. 
A.  Barton  presented  a  "C"  to  every  man  who  won 
one  during  the  past  year  in  any  of  our  athletic 
activities. 


Faculty  Notes.  Cornell  was  ably  represented  at  the 
A.  R.  E.  A.  nu>eting  held  last  month  in  Chicago  by 
two  of  the  faculty,  "Johnny"  Perry,  who  took  care 
of  the  Railroads  end  of  the  meeting  and  "Deacon" 
Burrows,  who  represented  the  Bridges  Department. 
The   men   left   ^Monday   noon   and   returned   Friday 


night  their  classes  being  taken  over  by  other  mem- 
bers of  their  respective  departments  while  they  were 
gone. 


Cornell  undergraduates  and  Alumni  have 
New  been   talking  of  a  baseball  field   on  the 

Baseball  Campus  for  years  but  nothing  definite 
Field.  has  been  done  about  the  matter  until  this 
year:  A  fire  last  spring  destroyed  the 
main  stands  on  Percy  Field  and  the  athletic  man- 
agers were  faced  with  the  alternative  of  making  ex- 
pensive permanent  repairs  and  improvements  or 
starting  work  on  a  new  baseball  field  located  on  the 
Campus.  The  second  alternative  was  chosen  and 
last  spring  work  was  started  on  the  draining  and 
grading  of  Bacon  Field  which  is  adjacent  to  Bacon 
Practice  Hall  and  just  south  of  the  New  Drill  Hall. 
Even  though  considerable  progress  has  been  made 
in  preparing  the  new  baseball  field  it  will  not  be 
ready  for  use  next  spring.  The  work  of  draining 
and  grading  has  been  nearly  completed  at  the  pres- 
ent time.  It  would  have  been  finished  several 
months  ago  but  for  the  nature  of  the  hard,  clayey 
sub-soil  Mhich  necessitated  artificial  draining  be- 
tween the  rows  of  tile.  The  work  recently  has  con- 
sisted of  leveling  the  surface  with  cindei's  and  add- 
ing a  top  drssing  of  fine  soil  as  a  foundation  for 
the  turf.  The  completion  of  this  tield  will  see  all 
the  future  athletic  contests  played  on  what  is  fast 
becoming  the  athletic  center  of  the  Campus — 
Schoellkopf  Field,  Alumni  Field  and  Bacon  Field. 


STRENGTH  OF  CEMENT-SAND-LIME-MORTARS 

(Continiu'fl  from  page  VIII) 

decreased  by  addition  of  hydrated  lime  yet  brick 
masonry  laid  in  cement  mortar  with  small  percent- 
ages of  hydrated  lime  additives  gives  a  decided  in- 
crease in  strength.  Bureau  of  Standards  Investi- 
gations" of  the  strength  of  Brick  Masonry  are  more 
or  less  corroborative  of  this  result.  This  is  said  to 
be  caused  by  the  increased  moistiire  bearing  ability 
and  increased  workability  of  the  cement-lime-sand 
mortars.  In  as  much  as  "workability"  depends  up- 
on the  character  aiul  grading  of  the  aggregate  as 
well  as  iipon  the  amount  of  mixing  water,  it  would 
seem  that  in  the  ea.se  of  a  decidedly  coarse  or  harsh 
aggregate  or  in  the  case  of  a  lean  mix  the  addition 
of  a  plastic  material  like  lime  would  increase  the 
"Avorkability. "  It  is  very  doubtful  if  this  could 
apply  to  finer  sands  or  to  rich  mixes. 

1.  Proceed iiif;s   of  Aiiier.   Soc.   for  Testing  Miiterials,   1918, 
Part  II,  page  318. 

2.  Proceedings  of   Ainer.   Soc.  for  Testing  Materials,   1920, 
Part  II,  page  149. 

3.  Bulletin    "J"    of    the    National    Lime    Manufacturers' 
Association. 

4.  Bulletin  111,  U.  S.  Bureau  of  Standards. 
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Enjoy  the  game  of 
tennis 


Lee  rackets  will  undoubtedly  lead  again 
this  year.  Lee  rackets  have  a  fine  balance 
and  just  the  right  spring  at  the  throat.  See 
the  new  models  at  the  Co=op.  We  sell  the 
"Penn"  and  "Wright  &  Ditson"  teanis  balls. 
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EDITORIALS 


In  another  month  the  end  of  the 
The  Technical  term  will  be  upon  ns  once  more,  and 
Library.  the  second-hand  mercliants  will   be 

running  after  those  of  us  who  arc 
short  of  the  "root  of  all  evil"  with  importunate 
demaiids  to  buy  our  cast-off  pants,  and  our  more 
or  less  used  text-books.  If  we  take  the  advice  of 
those  who  are  older  and  more  skilled  in  the  ways 
of  the  world  than  we  are,  we  will  sell  our  extra 
pants,  if  need  be,  but  unless  it  is  absolutely  neces- 
sary we  will  not  under  any  consideration  part  with 
our  text-books.  In  after  j-eai's  some  treatise  on 
Bridfjes  or  on  Water  Supply  which  we  know  we 
will  not  use  next  year,  and  which  we  are  tempted  to 
sell,  may  prove  to  contain  information  wliich  will 
be  invaluable. 

Sonu>  time  ago  we  had  a  letter  from  a  Cornell 
C.  E.  graduate  in  which  he  deplored  the  fact  that 
he  had  taken  several  courses  which  were  conducted 
on  the  lecture  system  entirel.y.  His  complaint  was 
not  that  he  had  taken  these  courses,  but  that  he 
had  no  text  books  which  were  the  foundations  of 
the  courses,  to  which  he  coidd  refer  at  any  time 
in  his  library,  so  that  he  could  review  that  part 
of  the  work  in  question  whenever  it  came  up  in 
his  practice. 

Of  course,  some  will  say — "That  book  will  be 
old  by  the  time  I  will  want  to  use  it.  Methods  will 
have  been  improved  or  changed,  and  I  will  then 
have  neither  a  useful  book,  nor  the  second-hand 
value  of  the  book."  But  the  fundamentals  of  a 
subject  never  grow  old,  and  the  really  important 
part  of  any  subject  is  tlie  fundamental  part.  Ad- 
vancements in  the  way  of  design  may  have  been 
made,  but  these  are  relatively  few  and  far  between 
and  can  easily  be  checked  up  in  any  technical 
periodical.  The  foundation  of  a  practical  design 
is  sound  fundamentals.  To  check  up  on  these  most 
quickly  and  most  safely  one  must  use  a  text  book 
with  which  he  is  more  or  less  familiar  rather  than 
one  with  which  he  is  not  even  on  speaking  terms. 

To  use  a  text  book  from  which  you  have  studied, 
be  it  even  but  slightly,  is  not  only  advisable  but, 
with   most   work,   is   nearly   indispensible.     In    most 


books  at  the  present  time  no  uniform  system  of 
lettering  is  used  in  designating  the  symbols  of 
those  e(|uations  which  so  often  are  notliing  more 
than  a  series  of  meaningless  letters  to  the  tyro,  and 
at  best  a  complicated  mess  to  the  expert.  Just  for 
example, — we  know  of  three  different  text  books  in 
Hydraulics  which  denote  the  hydraulic  radius  by 
three  different  symbols.  Now  the  expert  would  in 
all  probability  recognize  the  formulae  were  they 
written  with  English  symbols,  Pittman  Shortland, 
or  Egyptian  hieroglyphics.  The  expert  is  not  the 
one  who  would  need  the  text  books  containing  these 
formulae.  It  is  you,  in  the  .years  just  following 
your  exit  from  college,  who,  if  you  are  following 
the  Profession,  will  need  the  formulae  and  who  must 
Tieeds  look  them  up.  Would  you  not  rather  look  in 
something  in  which  you  will  recognize  the  symbols 
after  you  find  them  than  to  find  something 
which  might  just  as  well  be  Assyrian  coneiform 
inscriptions,  until,  somewhere  else  in  the  book,  per- 
haps scattered  through  all  that  has  gone  before 
you  find  the  meaning  of  the  symbols? 

Many  of  our  readers  must  be  familiar  with  the 
continual  wail  of  anguish  on  the  part  of  some 
engineers  concerning  the  faults  and  deficiencies  of 
the  greatest  of  professions, — the  Engineering  Pro- 
fession. Why  is  it  that  many  engineers  will  advise 
a  prospective  student  to  ^tudy  anything  but  engi- 
neering? Surely,  there  must  be  some  explanation 
forthcoming  from  these  engineers  themselves.  We 
can  think  of  several  causes  which  might  be  re- 
sponsible for  these  conditions,  but  none  seems  more 
important  to  us  than  education — or  the  lack  of  it — 
of  an  engineer  after  graduation. 

It  is  our  belief  that  more  engineers  are  unsuccess- 
ful through  failure  to  improve  themselves  through 
study  after  graduation  than  from  any  other  oiu' 
single  cause.  And  it  is  very  peculiar  that  the  engi- 
neer should  be  the  one  to  fall  down  most  from  this 
cause.  From  the  very  nature  of  their  professions 
the  lawyer  and  the  doctor,  who  are  often  pointed  out 
as  models  to  the  engineer,  must  study  and  improve 
themselves  after  the  completion  of  their  college 
courses.     They   graduate   with   the   full    realization 
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tliat  they  have  still  miicli  to  loarii  about  their  chosen 
jji-ofcssions — the  lawyer,  because  new  cases  are  al- 
ways coming  up  just  a  triHe  different  from  the  ones 
he  studied  at  college,  new  laws  are  being  enacted, 
new  precedents  being  established  and  old  court  de- 
cisions being  reversed; — the  doctor,  because  medi- 
cine as  a  science  is  still  very  young  aiul  only  in  its 
first  development  stage.  The  engineer  stands  alone 
in  his  "class  when  he  believes  that  he  knows  all  the 
theory  that  there  is  to  know  just  because  his  college 
handed  him  a  sheepskin  witli  C.  E.  engraved  thereon 
upon  his  graduation.  He  is  alone  also  in  believing 
that  a  few  months  of  practical  field  work  after 
graduation  will  provide  him  with  all  the  necessary 
attributes  requisite  to  success  in  the  engineering 
field.  The  lawyer  and  the  doctor  buy  books  after 
graduation,  subscribe  to  the  leading  publications  in 
their  pi-ofession  and  start  a  library.  The  number 
of  doctors  and  lawyers  in  this  country  without  pri- 
vate libraries,  either  in  their  homes  or  offices  is  in- 
deed exceedingly  small.  But  the  number  of  engi- 
neers who  go  through  life  with  enough  books  as  their 
"library"  to  fit  in  their  suitcases  and  still  leave 
enough  room  for  their  clothes  is,  we  venture  to  say, 
appallingly  large.  But,  even  more  important  than 
the  mere  purchasing  of  the  books  and  the  acquisition 
of  an  individual  library  is  the  using  of  the  library 
and  the  studying  from  the  books.  If  one,  whether 
he  be  engineer,  lawyer  or  doctor,  is  to  succeed  and 
to  achieve  fame  in  his  profession  he  must  supplement 
his  college  training  with  study  after  graduation. 
One  of  the  greatest  incentives  toward  this  study 
after  graduation  lies  in  acquiring,  enlarging  and 
improving  an  individual  library. 

The  engineering  profession  should  learn  a  lesson 
from  the  professions  of  law  and  medicine  in  this  re- 
spect. The  engineer  sliould  start  acquiring  a  tech- 
nical library  in  his  college  days.  The  greatest 
enemy  to  the  formation  of  an  individual  technical 
library  is  the  prevalent  practice  of  the  average 
American  student  of  selling,  losing  or  burning  his 
textbooks  as  soon  as  he  has  passed  the  courses  which 
they  cover.  In  later  life,  the  engineer,  finding  him- 
self without  a  nucleus  around  which  to  build  up  a 
library,  often  neglects  to  build  one  at  all.  The  few- 
dozen  textbooks  which  he  used  at  college  and  which 
would  form  an  excellent  nucleus,  are  gone — sold 
for  half  their  price,  or  carelessly  lost,  or  burned  ac- 
cording to  some  narrow-minded  college  tradition. 
Read — do  more  than  read — ponder,  study  and  abide 
by  what  Mr.  John  L.  Harrington,  one  of  -the  fore- 
most bridge  engineers  in  America  todaj^  said  in  his 
address,  "The  Necessity  for  Individual  Engineering 
Libraries  and  for  Continuing  Study  after  Gradua- 
tion," before  the  students  of  the  University  of  Mis- 
souri and  the  University  of  Kansas  in  1908 : 

"Many  a  student,  instead  of  taking  pride  in  the 
growing  row  of  books  on  his  shelf,  sells  even  his 


text  books  as  soon  as  he  has  received  his  credits  in 
the  subjects  of  which  they  treat.  He  burns  his 
bridges  behind  him  and  makes  certain  that  what- 
ever he  has  not  learned  from  his  books  will  remain 
unknown,  whatever  was  not  clear  will  remain  ob- 
scure, whatever  he  forgets  will  remain  forgotten. 
When,  in  his  later  work,  before  or  after  graduation, 
his  memory  needs  refreshing  or  a  point  puzzles  him, 
he  cannot  turn  to  the  familiar  pages  and  satisfy  his 

needs No  other  books  will  ever  supply 

the  desired  information  so  readilj-  as  those  he  pored 
over  in  school.  Even  if  the  student  has  not  the 
means  or  the  foresight  to  begin  his  professional 
library  by  purchasing  additional  books,  the  required 
text  books,  if  retained,  form  a  valuable  w'orking 
nucleus.  When  the  course  is  completed  the  days  of 
the  text  book's  usefulness  instead  of  being  over  are 
only  begun ;  and  the  man  who  sells  his  books  as  soon 
as  he  can  is  already  on  the  high  road  to  failure." 


In  concluding  our  work  for  the  year 
Elections  1920-1921,  the  Board  begs  the  indul- 
gence of  our  readers  for  a  short  space 
while  we  "pat  ourselves  on  the  back."  This  year 
started  off  as  what  promised  to  be  one  of  the  dull- 
est in  the  history  of  the  CIVIL  ENGINEER.  To 
encourage  us  along,  we  received  notice  last  June 
that  the  cost  of  publication  would  be  double.  Then 
a  good  man.y  advertisers  informed  us  that  their 
appropriations  had  been  cut  down  to  such  an  extent 
that  it  would  be  impossible  for  them  to  continue  to 
take  space  in  our  magazine.  On  the  face  of  it,  the 
outlook  was  discouraging  enough  to  make  older  and 
more  experienced  mortals  than  we  give  up  in  dis- 
gust. However,  in  a  long  and  deliberate  pow-wow 
with  our  advisers,  it  was  decided  that  with  the  co.st 
doubled  and  one  source  of  income  somewhat  de- 
l)leted,  it  would  be  necessary  to  strengthen  consid- 
erably the  support  from  our  financial  backers,  the 
Alumni,  And  we  are  proud  to  boast  that  this  was 
the  most  effective  remedj-  that  could  have  been 
found,  for  in  the  face  of  all  the  difficulties,  with  the 
help  of  our  Alumni,  we  have  succeeded  in  bridging 
this  critical  period  of  depression  and  in  coming  out 
ahead  on  the  deal. 

Some  of  you,  who  have  helped  us  during  the  past 
year  in  the  way  of  articles,  advertisements,  and  sub- 
scriptions have  received  our  expressions  of  thanks 
personally  as  far  as  possible.  We  ask  all  of  you 
who  have  aided  us  in  any  way  to  consider  this  as 
the  l)est  means  at  our  disposal  for  showing  our 
gratitude.  We  can  only  hope  that  you  will  continue 
to  treat  our  successors  as  well  as  you  have  us.  Those 
of  you,  who,  for  some  reason  or  other,  have  failed 
to  support  the  CIVIL  ENGINEER,  we  hope  will  be 
able  to  realize  the  valuable  service  the  magazine 
is  doing  for  you  year  after  year.  We  feel  sure  that 
the  following  will  be  able  to  serve  all  of  you  with 
the  utmost  satisfaction  for  one  year  beginning  with 
the  Jiuie  issue :  C.  E.  Bryant,  Jr.,  of  Mt.  Vernon, 
N.  Y.,  Editor-in-chief:  D.  L.  Copeland  of  West 
Bridgewater,  Mass.,  Managing  Editor;  Miss  F.  M. 
Delaney  of  Watervliet,  N.  Y.,  Alumni  Editor;  H.  E. 
Whitney  of  Albany,  N.  Y.,  Business  Manager;  G.  R. 
Shanklin  of  Ensenada,  P.  R.,  Circulation  Manager; 
and  E.  P.  McKee  of  Scranton,  Pa.,  Sales  ilanager. 


LATERAL  AND  VERTICAL  PRESSURE  EFEECT  OF 

PILES  IN  CLAY 

An  Extensive  Series  of  Tests  Demonstrates  EfFedts  of  Various  Methods  of  Grouping  on  Resistance 
of  Piles—  X-Ray  Pictures  Determine  Displacement  of  Clay  by  a  Driven  Pile 

By  Lt-Col.  Henry  E.  Lordly,  M.C.E.,   (Cornell),  F.8.E. 
CoiisuUiui;   Eugiupcr,    Montreal,    P.   Q. 

This   paper   was    presonteil    ln'fore   the    Society   of   Kngineers,    London,    Eng.,  and  is  reprinted   for  tiie  first  time  in  tlie  United 

States  by  pennission  of  the  Society^ 


The  above  title  lias  been  selected  under  which 
to  describe  some  results  of  tests  with  piles  in  clay 
carried  out  b}^  the  autlior  at  Cornell  University, 
Ithaca,  N.  Y.,  as  fellow  in  civil  engineering.  The 
entire  series  of  experiments  included  similar  tests 
to  those  made  by  Alfred  S.  E.  Ackermann,  B.Sc. 
(Engineering),  M.Cons.E.,  the  results  of  which  were 
published  in  the  Journal  of  the  Society  of  Engineers 
in  March,  1919. 

The  experiments  described  herein  were  carried  out 
on  an  extensive  scale  with  a  specially  devised  test- 
ing plant.  The  clay  was  contained  in  bins  holding 
from  two  to  four  cubic  yards,  the  bins  being  in  a 
basement  room  unaffected  by  qviick  changes  of  tem- 
perature, and  the  entire  series  of  experiments  was 
completed  under  the  most  favorable  conditions. 

The  testing  apparatus,  carried  over  each  bin  on  a 


special  traveller,  could  be  moved  in  any  direction, 
or  taken  from  one  bin  to  another,  as  may  be  seen 
in  Fig.  1.  Dead  weight  loads  were  used  in  pref- 
erence to  impact  loads,  as  the  former  could  be  more 
easily  applied,  and  thi.s  system  also  permitted  direct. 
comparisons  to  be  made  with  the  results  obtained 
by  previous  experimenters  on  somewhat  similar 
lines. 

The  loads  were  placed  over  the  pile  on  a  disc 
which  rested  on  top  of  the  pile.  To  .this  disc  was 
connected  a  rod,  41/2  feet  long,  working  in  holes 
bored  in  the  two  projecting  arms  from  the  register- 
ing device  which  carried  the  paper  on  which  differ- 
ent penetrations  were  recorded.  On  the  upper  end 
of  this  rod  was  titted  a  spring  pencil  which  rotated 
right  and  left.  After  each  load  was  placed  and  the 
pile  penetrated  the  clay,  the  operator  recorded  the 
depth  of  penetration  by  moving  the  pencil  across  the 
paper  and  at  the  same  time  pushing  the  pencil 
against  the  spring  to  make  contact.     The  peuetra- 
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Fig.  1.— (left  An  illustration  of  the  special  testing  apparatus  used 
in.  Col.  Lordly' s  Pile  tests. 

Fig.  2. —  (above)  Square  pile  C  driven  between  two  round  piles  has 
less  resistance  than  a  "free  pile"  A  B  between  a  square  and  a 
round  pile,  and  D  between  two  square  piles,  diagonally,  have 
greater  resistance  than  a  free  pile. 
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tions,  marked  from  a  zero  point,  wore  afterwards 
measured  aiid  written  on  the  diagram  sheet  which 
was  kej)t  as  the  orifjinal  notes  of  tlie  tests. 

Piles  and  Loads 

The  })iles  for  the  entire  series  of  tests  were  from 
%  in.  diameter  to  21^  in.  diameter,  but  in  the  tests 
for  displacement,  to  be  described  hereafter,  the  sizes 
were  from  l^/^  to  2V2  inches  in  diameter.  The  loads 
were  applied  in  increments  of  20  and  50  pounds,  and 
the  maximum  total  load,  in  any  one  test,  was  about 
one-third  of  an  English  ton.  For  the  larger  sized 
piles,  as  stated  above,  the  load  to  cause  a  penetra- 
tion of  20  inches  was  about  500  pounds.  The  total 
penetration  was  up  to  30  inches  on  a  pile  three  feet 
long,  which  was  the  length  of  all  the  piles. 

The  Test  Clay 

The  clay  was  carefully  prepared  and  before  being 
mixed  with  water  was  crushed  and  sifted  and  any 
foreign  matter  removed.  It  M-as  sifted  first  through 
quarter  inch  riddles  and  finally  through  a  sieve  hav- 
ing 144  meshes  to  the  sc^uare  inch.  The  clay  in  the 
fine  sifted  condition  weighed  about  82  pounds,  and 
sufficient  water  was  added  to  give  it  a  water  con- 
tent of  about  20  per  cent.,  six  per  cent,  being  already 
in  the  clay. 

A  cubic  foot  of  the  clay  with  its  water  content 
as  used  in  the  tests  weighed  about  110  pounds. 


■50 

Fig.  3. — A  square  pile  C  between  two  round,  diagonally  a  square 
pile  on  north  side  and  a  square  pile  on  lower  right  side,  has  less 
ressitance  than  the  free  pile.  Pile  B,  square  between  two  round 
and  opposite  a  third  round,  has  still  less  resistance  than  the 
free  pile. 

The  average  temperature  of  the  clay,  maintained 
during  the  tests,  was  about  ten  degrees  Centigrade. 
The  temperature  of  the  room  varied  but  little,  not 
over  seven  degrees  C.  from  the  coldest  day  in  winter 
to  a  hot  day  in  June. 


Results  of  Experiments 

The  experiments,  in  the  main,  have  given  similar 
results  to  those  arrived  at  by  Mr.  Ackermann,  but 
a  more  extensive  series  of  tests  was  arranged  and  a 
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Fig.  4. — B  and  D,  square,  driven  close  between  two  square  piles, 
show  less  resistance,  lower  down,  than  the  pointed  pUe,  but 
greater  resistance  than  the  free  blunt  pile  C. 

study  of  the  practical  api)lication  of  all  the  results 
has  been  attempted  and  will  be  published  later. 

The  special  tests  covered  by  the  title  of  this  paper 
include  tests  on  the  grouping  of  j)iles  to  ascertain 
the  minimum  distance  apart  which  they  can,  or 
must,  be  placed  in  clay  in  order  to  give  the  most 
effective  results. 

These  tests  were  conducted  on  practical  lines, 
the  loads  required  to  perform  the  driving  of  the 
various  piles  being  compared,  and  the  effect  of  the 
distance  apart  noted.  It  was  thought  that  some 
further  tests,  beyond  the  driving  of  the  piles,  was 
needed,  and  as  a  result  of  this  conclusion  a  series 
of  experiments  wliieh  might  be  called  "ocular  dem- 
onstrations," to  show  the  effect  of  piles  in  displac- 
ing clay,  were  carried  out.  These  tests  Avill  be  de- 
scribed later. 

Group  Tests 

In  order  to  determine  the  effect  on  the  resistance 
of  piles  in  various  groups  at  various  distances  apart, 
a  series  of  group  tests  was  arranged.  The  difference 
of  the  resistance  of  each  pile  in  a  group  was  com- 
pared to  the  first  pile  driven.  This  pile  was  always 
placed  more  than  two  or  three  diameters  from  any 
other  pile  and  was  designated  "a  free  pile."  The 
piles  in  the  groups  were  either  one  diameter  apart, 
or  slightly  more  or  less  than  this  distance,  and  the 
results  were  compared  with  the  resistance  of  the 
"free  pile"  of  a  group;  also  with  piles  that  varied 
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slightly  from  being  one  diameter  apart  in  other 
groups. 

A  study  of  the  curves  in  Fig.  2,  3,  4,  5,  6  and  7  and 
the  diagram  of  the  spacing  of  the  piles  (Fig.  8), 
t()gether  with  the  tabulated  results,  will  show  that 
piles  driven  at  a  less  distance  apart  than  one  dia- 
meter show  a  varying  resistance.  This  resistance, 
in  a  clay  soil,  is  generally  greater  than  the  resist- 
ance offered  by  a  "free  pile,"  under  similar  condi- 
tions. 

The  curves  on  Fig.  4  show  that  a  pointed  pile  A, 
free,  has  a  greater  resistance  than  D,  a  close  pile  be- 

PUes  having  a  less  resistance  than  a  free  driven  pile. 

1  sq.  pile  ih-ivcu  between  2  r'nd  jiles.  1  diam.  or  loss  apart. 
1  sq.  pile  driven  between  3  r'nd  piles.  2/3  diam.  or  less  apart. 
1  sq.  pile  driven  between  2  sq.  &  2  r'nd  piles.     1  diam.  or  less 

apart. 
1  sq.  pile  driven  between  2  square  piles.  2/3  diam.  or  less  apart. 

At   lowest  depth, 
having  a  greater  resistance  than  a   free  driven  pile. 
having  a  greater  resistance  than  a  free  driven  pile. 
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sq.   pile   between    1    sq. 


1    round.      Less  than   1   diam.   apart. 


sq.  pile  between  2  sq.  diagonally,  edges  almost  touching. 

s(i.  pile  between  2  sq.  greater  than  blunt  pile  only. 

sq.  pile  between  2  sq.  greater  than  ptd.  pile    (low). 

sq.  pile  between  2   sq.   close  driven,   almost  touching. 

sq.  pile  between  2  sq.  one  diameter  apart  . 
1  round  pile  between  2  round,  close  driven. 
1   sq.  pile  between  2   square,  close  driven. 
1  round  pile  between  2  round,   close  driven. 
1   round  pile  between  2   round,    one  diameter   apart. 


-T^V^^l^^jG^JSGlosiB, 


T6  " 


mT&ni 


15 


20 


25 


Fig. 


.') — B  and  C,  one  and  a  half  to  two  inch  pile,  square  close-driven 
between  two  of  same  size,  shows  about  equal  or  less  resistance 
than  A  for  the  first  half-depth,  but  greater  resistance  for  the 
lower  depth.  Note  that  this  pile  is  tapered.  B  driven  between 
two  similar  piles,  one  diameter  distant,  has  greater  resistance  all 
through  its  descent.  Probably  in  C.  the  first  case,  the  taper 
has  closed  in  at  the  top  to  such  an  extent  as  to  cause  greater 
resistance  at  that  point.  In  the  lower  curves,  A  and  I),  the 
latter  is  in  the  middle  of  three  round  piles  and  opposite  a 
fourth,  the  resistance  is  much  greater  than  the  "free  pile." 


tween  two  others,  at  its  lowest  depth.  C,  a  blunt 
pile,  shows  less  resistance  than  B,  a  pile  driven  close 
between  two  piles  of  like  size  and  shape.  It  should 
be  noted  that  all  of  these  piles  are  square.  In  order 
to  classify  the  results,  whether  the  resistance  is 
greater  or  less  when  a  pile  is  driven  between  two 
others,  the  following  analysis  has  been  made: — 


Group  Test  Results 

A  summary  of  the  former  tests  of  piles  driven 
close  to  or  between  other  piles,  the  results  being 
compared  to  the  load  re(|uired  to  drive  a  free  pile, 
under  similar  conditions,  gives  the  following  results: 
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6 — Shiiws  two  sets  of  curves  for  two  inch  piles.  C  is  driven 
close  between  two  similar  piles,  pointed,  and  shows  greater  re- 
sistance over  the  pointed  free  pile  for  the  first  quarter  distance 
of  penetration.  Lower  down  the  curves  almost  touch.  It  has 
much  greater  resistance  all  through  than  the  free  blunt  pile. 
The  lower  set  is  for  a  round  pile  between  two  similar  piles  and 
almost  touching.  This  shows  greater  resistance  than  a  similar 
pile  with  blunt  end.  but  no  so  great  a  difference  over  a  free 
pointed  pile,    the  curve   of  which  has  been  left   out. 
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Fig.  7 — Shows  two,  two  and  a  half  inch  round  piles,  driven  between 
two  piles  of  same  size.  B  is  close  driven  and  I>  slightly  less 
fhan  the  diameter  distance  from  those  on  each  side.  B  shows 
greater  resistance  for  quarter  of  the  depth  only.  P  has  greater 
resistance  except  fur  the  first  two  inches.     C  is  a  pointed  pile. 
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Of  the  fourteen  special  tests,  four  only  have  a 
lesser  resistance  tluiii  the  "free  pile."  Two  of 
these  are  less  than  oiu;  diameter  apai't.  All  are 
square,  and  three  are  driven  between  I'ound  piles. 
Two  are  in  the  middle  of  groups. 

Ten  of  the  fourteen  test  piles,  driven  between 
other  piles,  show  a  greater  resistance  than  the  free 
piles.  Seven  are  scjuare  ])iles  driven  between  scjuare 
piles.  Three  are  round  piles  driven  between  round 
jiiles.  In  all  eases  excejit  one  the  distance  from  the 
other  piles  was  less  than  one  diameter. 

The  safest  conclusion  fo  arrive  at  from  the  above 
resvdts  is  that  piles  driven  in  a  iilastic  clay,  or  sand, 
between  other  piles  at  a  less  distance  than  one  diam- 
eter between  their  outer  sides  and  the  inner  sides  of 
the  adjacent  piles,  have  a  greater  resistance  than  the 
same  piles  driven  free  and  unobstructed.  The  ex- 
ceptions to  this  would  probably  be  cases  where 
s(}uare  and  round  piles  of  various  sizes  are  inter- 
mingled,   although,    without   further   tests,    this   is 

Plahe2. 


Groun  Tfiots  Wit.h 

L  PiieB  In  C^av 

%^9 

*  26  iD.c.Wet  Clay*              1 

z 

Rfles  bnviD^  L< 

ES£.      • 

Resiaf-aDoe 

'•- 

hbao  a  Free  Pj| 

-      A. 

•    3     ■ 

-  J^o^ — 

■  E]« 

■ 

■  lEiB 

A 

J^ 

_7 

-  m 

MMa 

11 

Piles  havio^  Creaher   ~" 

•®o 

^haoaFreePill 

OH. 

—  5  fo  14r— 

9_ 

•  e« 

■  <^B 

-lA 

« 

SKehcb. 

HR.L 

FiK.   H — (above)    S].ai'inK  diauram.      Pig.   9 — (right)    Displacement  of 
wet  clay  pi-oduceit   hy  driving  of  a  pi-le. 

questionable.  It  must  be  remembered  that  if  the 
grouped  piles  require  a  heavier  driving  load  they 
shoidd  also  carry  a  heavier  dead  load  than  the  free 
piles.  This  raises  an  interesting  question.  Take  a 
case  of  placing,  say,  twelve  piles  in  clay  over  a  cer- 
tain area.  Which  is  jireferable,  four  groups  of  three 
closely  driven  piles,  or  the  twelve  piles  distributed 
as  free  piles  over  the  whole  area?  If  the  practical 
aspect  of  the  construction  of  the  top  grillage  is  the 
same,  and  the  loading  can  be  properly  distributed, 
the  author  would  i)refer  the  four  groups 'of  three 
piles.     The  extra  resistance  of  the  middle  pile  can 


remain  unstressed,  as  a  reserve  power,  the  load  be- 
ing equally  distributed  on  the  basis  that  all  are  free 
piles,  and  thus  provide  an  extra  resistance  as  a 
safety  factor  in  case  of  overloading  at  any  time. 
There  are  many  ca.se8  where  such  reserve  bearing 
power  would  be  an  advantage. 

The  above  case  supposes  that  all  of  the  piles  have 
an  undoui)ted  bearing  capacity  and  that  sufficient 
data  are  in  hand  to  guarantee  that  important  point. 
In  tiie  case  of  concrete  piles,  however,  it  must  be 
understood  that  at  times  there  is  an  element  of  doubt 
respecting  at  least  a  few  of  the  piles  that  have  been 
driven,  and  in  this  (connection  the  following  remarks 
made  by  H.  H  Sawtell,  (Boston  Soc.  C.E.,  Journal, 
\^)1.  4,  No.  9)  are  worthy  of  note.  Mr.  Sawtell  said, 
"It  seems  reasonable  to  assume  that  the  greater 
part  of  all  concrete  piles  used  are  uninjured  and 
doing  the  work  imposed  upon  them.     .     .     . 

"It  can  also  be  assumed  that  most  groups  of  any 


kind  of  |)iles  contain  some  which  are  not  good  and 
which  do  not  perform  their  part  of  the  work;  and 
yet  how  many  designs  include  extra  piles  to  make 
uj)  for  this  condition? 

"It  is  seldom  done,  owing  to  the  expense  of  added 
piles  and  to  the  uncertainty  of  the  number  which 
may  be  bad. 

"  In  order  that  the  number  of  bad  piles  may  be  re- 
duced to  a  minimum,  it  would  seem  necessary  to 
gain  a  thorough  knowledge  of  the  soil  by  means  of 
borings  rather  than  to  trust  to  test  piles  to  select 
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tlie  pi'oper  pile  for  the  place  and  to  give  the  con- 
struction work  thorough  supei'vision. 

"The  need  of  exploration  of  the  soil  cannot  be 
stated  too  strongly,  as  a  knowledge  of  the  soil  re- 
duces the  largest  factor  of  uncertainty  to  a  mini- 
nuim.  When  selecting  piles  for  soils  having  a  com- 
pressible or  plastic  nature,  such  as  medium  or  soft 
claj-s,  some  sands,  etc.,  it  should  be  kept  in  mind 
that  settlement  must  be  expected  more  or  less  con- 
tinuously, and  that  settlement  can  be  reduced  con- 
siderably by  spreading  all  loads  over  large  areas, 
thus  reducing  the  unit  load.  This  can  be  accom- 
plished better  by  using  a  greater  number  of  piles 
having  one-half  to  one-third  the  value  of  concrete 
piles. 


Fig.   12 — An  X-ray   photojjniijh   "f  tlif   s;unc  test  as  slu.wn   in  Fig.    11 
at  a  later  stage. 

"If  ])roperly  selected  and  driven,  there  seems  t(i 
be  every  reason  to  expect  as  small,  if  not  a  smaller 
percentage,  of  poor  wood  piles  than  poor  concrete 
piles. 

"For  medium  clays,  which  are  found  in  a  great 
many  places  in  New  England,  we  have  found  that 
the  best  guarantee  against  troublesome  settlements 
is  a  deep  embedment  of  tlie  pile." 


I.'i,,    10 (left)    Displacement  of  test    pile   in  flay.      I  ig.   11— (above) 

This    vvith    Figs.    12    and    13    are    repro<luetions    of    X-ray    photo- 
graphs  taken  dnring  the   driving  of  piles   through   clay. 

Core  Borings  Preferable  to  Ordinary  Drilling 

The  author  would  make  the  following  comments 
on  the  above  remarks.  He  believes  that  while  bor- 
ings are  absolutely  essential,  it  frequently  happens 
that  the  material  is  taken  out  in  such  a  condition  as 
to  be  somewhat  misleading.  For  this  reason  core 
borings,  which  actually  show  the  composition  of  the 
material,  are  preferable  to  ordinary  drilling,  which 
practically  brings  up  only  powdered  material. 

The  question  of  failing  to  add  extra  piles  on  acr 
count  of  expense  is  not  always  a  wise  policy.  The 
foundation  is  usually  the  most  important  part  of  any 
structure,  and  there  is  ample  evidence  to  show,  all 
over  the  world,  that  the  saving  of  a  few  dollars  at 
the  beginning  has  caused  the  loss  of  many  times  that 
amount  in  the  end. 

Instead  of  "spreading  all  loads  over  large  areas," 
tlie  author  would  prefer  to  group  the  piles  if  tests 
gave  similar  results  to  those  obtained  in  the  ex- 
periments described  above. 

PART  2 
Ocular  Demonstration  of  the  Action  of  a  Pile  in  Clay 

On  the  completion  of  the  above  pile  tests  the 
author  undertook  a  series  of  experiments  to  attempt 


Fig.  13 — Action  of  piles  in  dry  material  shown  by  the  X-ray. 
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to  show  tlie  actual  displacement  of  the  elay  caused 
by  a  pile  driven  into  it. 

In  the  first  of  these  tests  a  hox  havinjr  a  plate 
frlass  front  was  used.  A  number  of  horizontal  lines, 
indicated  by  white  sand,  were  arranpred  in  the  clay 
against  the  glass  front,  and  as  the  piles  were  driven 
down,  the  displacement  of  these  lines  was  clearly 
seen  and  the  results  photographed.  An  extensive 
series  of  tests  was  carried  out,  but  only  a  few  select- 
ed photos  will  be  shown  here  as  the  results  were 
similar  in  all  cases,  and  prove  that  the  side  dis- 
placement is  at  least  "one  diameter  of  the  pile," 
as  previously  stated. 

One  photograph  (which  is  not  reproduced)  shows 
the  lines  caused  by  a  pile  driven  in  dry  sifted  clay, 
quite  dense  material,  another  showing  the  result 
after  the  pile  has  been  withdrawn,  the  lateral  dis- 
placement being  more  than  one  diameter  of  the  pile. 
Fig.  9  is  a  similar  pile  driven  into  wet  clay.  In  this 
case  a  pointed  pile  was  driven  on  the  right  side  of 
the  box  and  a  blunt  pile  on  the  left  side.  The  dotted 
horizontal  lines  were  painted  on  the  glass,  for  the 
purpose  of  reference,  in  comparison  with  the  curved 
lines  below  which  repre.sent  the  displacement  caused 
to  the  white  sand  lines  in  the  clay.  The  latter  being 
wet  did  not  show  well.  The  final  position  of  the 
lines  at  position  11,  and  C,  should  be  noted. 

In  the  photo  on  the  right  of  Fig.  9,  D,  shows  the 
effect  after  a  third  pile  had  been  driven.  This  pile 
was  placed  in  the  middle  of  the  space  between  the 
other  two,  and  its  lines  of  displacement  may  be  seen 
by  the  position  of  the  dotted  lines  at  positions  1,  3, 
7,  and  9,  also  at  letter  E  at  the  bottom.  This  pile 
from  the  figure  7  down  was  almost  one  diameter 
back  from  the  face  of  the  glass,  and  on  this  account 
the  curves  are  instructive. 

On  comparing  the  dry  with  the  wet  curves  it  will 
be  found  that  the  former  are  somewhat  sharper  at 
the  top,  ..nd  with  the  exception  of  the  very  bottom 
curves  are  quite  similar. 

Various  sized  piles  were  similarly  tried,  and  in  all 
cases  the  side  effect  was  always,  at  least,  one  diam- 
eter of  the  pile. 

Fig.  10  shows  a  photo  of  the  largest  test  made, 
viz.,  a  51/^  inch  pile.  The  material  here  was  dry  at 
the  top  and  wet  at  the  bottom,  and  the  test  was  made 
after  the  clay  had  stood  for  some  days.  The  pile 
could  not  be  driven  by  ordinary  pres.sure,  to  a 
greater  depth.  The  lines  were  made  clear  by  plac- 
ing iron  filings  between  white  sand  in  the  upper 
layer,  which  was  perfectly  horizontal  at  the  begin- 
ning. As  in  the  former  cases  the  lateral  effect  is  at 
least  one  diameter.  The  vertical  effect  may  be  in- 
fluenced by  the  shallowness  of  the  box. 

After  analyzing  the  various  tests  with  the  glass 
front  box,  the  question  arose  whether  the  clay  be- 
ing against  the  glass  was  not  influenced  by  the  lat- 
ter, and,  also,  what  distance  back  was  the  clay  dis- 


l)laeed  by  the  action  of  the  pile?  A  .solution  of  this 
problem  was  suggested  by  Dr.  J.  S.  Shearer,  Ph.D., 
the  specialist  in  charge  of  the  X-ray  branch  of  the 
Department  of  Physics  of  Cornell  University,  and  a 
series  of  experiments  for  the  author  was  carried  out 
by  Dr.  Shearer.  The  results  of  these  tests  are  now 
piiblished   for  the  first  time. 

X-Ray  Tests  of  the  Action  of  a  Pile  in  Clay 
Beyond  stating  that  the  X-Ray  apparatus  at  Cor- 
nell University  is  believed  to  be  about  the  most 
efficient  in  existence,  no  description  of  it  will  be  un- 
dertaken here.  The  clay  was  contained  in  a  box 
having  a  thickness  considerably  more  than  the  diam- 
eter of  the  pile,  and  of  sufficient  breadth  and  height 
to  permit  of  a  natural  movement  of  the  clay  body  as 
the  pile  was  driven  down.  Tests  were  made  both 
with  dry  and  wet  sands  and  wet  clay.  The  hori- 
zontal lines  were  represented  by  fine  iron  filings, 
and  in  one  test  sands  of  various  grades  of  fineness 
were  \ised. 

Before  taking  the  X-ray  picture  an  examination  of 
the  tests,  at  various  stages,  was  made  in  front  of  the 
flouroscope  apparatus  in  connection  with  the  X-ray 
plant.  By  this  means  the  various  stages  of  dis- 
placement could  be  seen  and  the  action  of  the  pile 
stopped  at  any  desired  depth.  The  X-ray  photos 
were  then  taken,  the  plates  developed  and  the  prints 
made  in  the  usual  manner. 

Results  of  X-ray  Photographs 
Figs.  11  and  12  show  different  stages  of  the  same 
test.  The  two  piles  on  the  left  are  a  square  pointed 
pile  and  a  square  blunt  end  pile.  They  are  at  the 
same  depth,  but  the  vertical  displacement  under  the 
blunt  pile  is  seen  to  extend  much  lower  than  the 
pointed  pile.  The  lateral  displacement,  however,  of 
the  pointed  pile  extends  further  than  that  of  the 
blunt  pile. 

The  two  piles  on  the  right  are  round,  blunt  and 
pointed,  and  the  vertical  effect  may  be  seen  to  ex- 
tend to  the  third  line  below  the  blunt  pile  and  slight- 
ly into  the  fourth  line.  In  respect  to  the^  lateral 
displacement,  it  is  interesting  to  note  how  the  mate- 
rial clings  to  the  side  and  point  of  the  pile  and  is 
apparently  carried  down  by  it.  The  material  be- 
tween the  second  and  third  lines  is  white  sand,  and 
a  careful  study  will  show  how  the  grains  of  sand 
have  conformed  to  the  general  curvature  of  the 
former  horizontal  lines.  The  lower  portion  of  the 
box  was  filled  with  plastic  elay,  cut  into  blocks,  the 
first  row  of  these  blocks  below  the  seventh  hori- 
zontal line,  being  spaced  and  filled  in  between  with 
sand.  The  reason  for  this  will  be  seen  in  Fig.  12, 
where  the  piles  have  been  driven  through  and  into 
this  clay  section.  The  general  form  of  curvature 
has  been  continued  throughout  the  various  layers 
of  sand,  and  the  amount  carried  down  by  each  pile 
end  is  seen,  each  layer  apparently  having  contrib- 
uted its  share  to  the  pointed  pile.     Numbers  two, 


THE   CORNELL   CIVIL   ENGINEER 


149 


three  and  four  have  pierecd  the  clay,  and  the  dis- 
tortion of  the  space  between  the  clay  blocks  easily 
shows  the  extent  of  the  side  displacement. 

rarefiilly  note  this  displacement  under  the  second 
])i]e,  s(iuare,  from  the  left.  The  distortion  of  lower 
block  three  may  be  seen,  the  fourth  and  fiftli  block 
remain  intact. 

Fig.  13,  shows  layers  of  sand  having  various  de- 
grees of  fineness  and  two  layers  of  sifted  clay.  This 
is  a  dry  test,  but  the  result  does  not  differ  much 
from  the  same  test  made  with  wet  materials,  the 
piles  having  been  forced  down  slowly  with  a  gradual 
descent.  The  pile  on  the  left  is  round  with  a  point 
having  an  angle  of  sixty  degrees  at  the  apex.  The 
middle  pile  is  a  round  pile  having  a  stream  line 
jioint  as  shown  at  page  90  of  Mr.  Ackermann's 
jiaper,  Trans,  of  the  Society  of  Engineers,  Vol.  X, 
No.  2,  and  suggested  by  Mr.  Etchells.  It  was  tested 
for  the  purpose  of  showing  what  the  action  of  a 
pile  pointed  in  this  manner  would  be.  The  lateral 
displacement  is  seen  to  be  about  the  same  as  with 
the  other  piles,  and  is  at  least  "one  diameter,"  but 
the  small  amount  of  iron  filings  clinging  to  the 
stream  line  point  is  certainly  astonishing.  This  pile 
went  down  very  easily,  compared  to  the  other 
piles,  and  a  study  of  the  sand  grains  in  the  lower 
stratum,  near  the  point  of  the  pile,  shows  that  the 
side  displacement  does  not  extend  apparently  as  far 
as  with  the  other  piles.  A  lantern  slide  study,  with 
a  strong  light,  would  probably  show  better.  The 
pile  on  the  extreme"  right  is  the  most  interesting  of 
any  of  the  piles  driven.  It  is  a  corrugated  pile, 
and  it  is  easily  seen  that  more  material,  the  iron 
filings,  is  clinging  to  its  sides  than  in  any  of  the 
other  cases.  This  means,  of  course,  greater  re- 
sistance.* Compare  line  four  from  the  top  and  its 
curvature  around  the  corrugated  pile  with  that  of 
the  round  stream  line  pile  on  the  left.  The  vertical 
displacement  under  the  blunt  pile  is  also  consider- 
ably more  than  under  the  stream  line  pile. 

It  will  be  noted  that  the  curves  here  conform  to 
those  in  the  glass  front  box  test  and  prove  that  the 
latter  may  be  accepted  as  being  approximate  to  the 
actual  conditions. 

Final  Conclusions 

The  question  naturally  arises  whether  the  results 
herein  recorded  really  exist  in  large  sized  piles 
driven  to  depths  of  many  times  their  diameter.  We 
have  sliown  miniature  piles  and  one  pile  up  to  five 
and  one-half  inches  in  diameter,  although  only  in 
a  shallow  depth  of  clay.  The  author  has  several 
photos  of  piles  dug  out  in  some  of  his  own  work, 
but  unfortunately  these  were  driven  in  a  hard  ma- 
terial having  no  stratifications  that  would  readily 
photograph, but  influence  has  been  observed  up  to  one 
diameter  of  the  pile.     However,  on  front  cover  is 


shown  a  photograph  taken  from  the  Journal  of  the 
Boston  Society,  C.  E.,  Vol.  4,  No.  9,  of  a  pile  driven 
in  stratified  material.  Tliis  is  a  concrete  pile,  and 
the  foot  note  under  the  original  photograph  says: 
"Note  also  the  action  of  the  pile  on  the  different 
strata  of  the  earth,  showing  that  the  compression 
of  the  eai'th  does  not  extend  but  a  short  distance 
from  the  outside  surface  of  the  pile." 

It  would  appear,  if  these  curves  were  formed  by 
the  action  of  the  pile,  and  that  is  the  indication 
in  the  upper  strata  at  least,  that  the  influence  is 
considerable  and  certainly  extends  at  least  to  "one 
diameter  of  the  pile,"  which  the  author's  experi- 
ments show  it  should  do. 

The  deductions  that  can  be  reasonablj'  made  from 
the  foregoing  experiments  are  that : — 

(a)  In  a  clay  soil  there  is  a  particular  distance 
apart  at  which  piles  should  be  spaced  in  a  group  in 
order  to  get  the  best  bearing  efficiency. 

(b)  The  minimum  lateral  displacement  in  a  clay 
soil,  or  sand,  extends  to  at  least  one  diameter  of  the 
pile  in  all  directions. 

(c)  In  grouping  piles  in  a  plastic  clay,  to  get 
the  greate.st  bearing  efficiency,  the  middle  part  of 
any  grouji  should  not  be  more  than  one  diameter 
distant  from  the  adjacent  piles.  Outside  measure- 
ments, from  pile  to  pile,  should  be  taken.  This 
deduction  is  based  on   (b)   above. 

(d)  A  group  of  small,  or  medium  sized  piles,  in 
l)lastic  clay,  shoidd  give  greater  efficiency  than  one 
large  pile,  or  two  medium  sized  piles.  As  an  ex- 
ample to  discuss,  take  three  piles  of  six  inch 
diameter  compared  to  one  pile  of  sixteen  inches  in 
diameter. 

The  author  has  no  comments  to  make  on  the 
above  deductions  except  to  state  that  in  considering 
the  last  case  (d),  the  ratio  of  the  end  bearing  to 
side  friction,  in  each  case,  must  be  considered.  He 
has  carried  out  extensive  experiments  on  this  im- 
portant point,  which  experiments  show  that  the 
side  friction  is  greater  than  is  generally  supposed. 


The  author  gives  farther  details  of  the  experi- 
ments as  follows : 

The  clay  was  the  usual  brownish  yellow  clay  as 
found  in  Ithaca,  N.  Y.,  U.  S.  A.,  district,  and  was 
taken  from  an  excavation  for  a  cellar.  Its  mechan- 
ical analysis  by  Mr.  Vernon  Davis,  M.  A.,  was: — 

Loss  on  ignition   9.73% 

Sand    1.85% 

Fine  sand   , 1.77% 

Silt  26.99% 

Fine  Silt   15.91% 

Clay   44.22% 


•This    cornigatcd   pile    requirod    more    force    to    pull    out 
than  either  of  the  other  two. 


100.47% 
After  any  load  was  applied  to  the  pile,  the  pene- 
tration was  recorded  when /the  pile  had  come   to 
(Continued  on  page  XI) 
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DISCUSSION  ON  TRUE  DESIGN 

So  far  as  the  reactions  are  concenicd,  the  effect 
of  final  desijfti  as  compared  with  that  of  the  pre- 
liminai-y  design,  assuming  Ix  sec.o  ,  is  to  increase 
the  horizontal  reactions  when  the  load  is  near  the 
center  of  the  span  and  to  decrease  the  same  when 
the  load  is  near  the  ends.  There  is  no  appreciable 
change  in  the  vertical  reactions  for  the  two  de- 
signs. The  end  moments  have  been  affected  so 
greatly  that  under  the  full  loading,  a  negative  end 
moment  is  produced  in  this  design,  which  was  not 
the  case  in  the  preliminary  design.  Tlie  latter  has 
a  serious  effect  in  designing  the  sections,  because 
the  sign  of  the  dead  load  moment  is  changed  to 
negative,  and  the  maximum  moments  at  various 
sections  are  thereby  changed. 

The  preliminary  design  by  assuming  /s  sec.o  is 
far  from  being  correct.  It  makes  the  flange  areas 
at  the  various  sections  far  different  from  tlie  true 
values.  The  error  is  on  the  unsafe  side.  It  is 
necessary  that  a  revised  design  be  made  in  de- 
signing   a    one-hinged    arch. 

The  preliminary  design  by  assuming  /  s  sec.  e  is 
nearest  to  the  true  value  for  the  two-hinged  arch, 
while  it  differs  most  in  the  one-hinged  arch.  The 
relative  error  of  the  preliminary  design  from  the 
true  design  of  the  no-,  one-,  and  two-hinged  arches 
with  same  dimensions  and  designed  to  carry  the 
same  load  is  shown  below : 


tion 

No 

liinged 

One-liinged 

Two-liinged 

per  cent 

per  eeiit 

per  cent 

0 

— 

-15.5 

—30.7 

■      5.2 

1 

— 

-13.4 

—31.6 

—3.7. 

2 

— 

-  7.6 

—33.1 

.—4.7 

3 

— 

-  2.4 

—34.4 

—2.5 

4 

-  3.6 

—40.5 

2.4 

5 

8.7 

—33.3 

3.3 

6 

5.6 

—27.0 

7.6 

7 

4.1 

—21.0 

12.8 

8 

3.7 

-16.1 

12.1 

9     • 

2.5 

—12.8 

11.6 

10 

2.1 

— n.7 

13.7 

Thus,  we  see  that  the  error  in  the  one-hinged  arch 
is  the  largest  of  all.  This  is  due  to  the  presence  of 
tlie  large  moments  in  the  sections  near  the  ends  and 
the  large  thrust  in  the  sections  near  the  crown.  The 
variation  of  the  moments  and  thrusts  in  the  sections 
>.cii  that  the  moment  of  inertia  in  the  various  sec- 
tions required  is  not  in  accordance  with  the  relation 
/  s  sec e  . 


As  the  assumption  Is  secfi'is  far  from  being  true, 
the  1-Curve  for  a  one-hinged  arch  with  1/10  i-isc  is 
recommended  by  the  author,  by  means  of  which  a 
closer  result  can  be  secured  in  the  approximate  de- 
sign. A  similar  curve  was  recommended  for  the  no- 
li inged  arch  by  P.  H.  Chen  in  his  thesis  above  named. 
The  comparative  values  are  shown  below: 


Section 

One-hinged 

No-hinged 

0 

I„  +  185% 

K  +  1^0% 

"   1 

I,  +  135%            ] 

lo  +     60% 

2 

1„  +  100% 

[„  +     30% 

3 

I,  +     70% 

K  +    15% 

4 

lo  +     45%             ] 

'-0 

6 

I„  +     15%             ] 

lo    +      10% 

8 

I,,  +       5%             J 

[„  —    10% 

10 

I„                              ] 

n 

Z^'/fS^ 


'^a 


O^e 


^/^yWi'^'^^o/'  ^  f^^<5 


It  is  seen  from  the  curves  that  the  assumptions  of 
/  s  .sec.e  and  /=  constant  are  nearly  correct  in  the 
sections  near  the  center,  while  they  are  too  small  in 
the  sections  near  the  ends.  The  exceedingly  large 
moments  near  the  ends  both  in  the  no-hinged  and 
one-hinged  arches  necessitate  the  use  of  the  large 
sections  and  accordingly  the  values  of  the  large 
moments  of  inertia. 

DISCUSSION   OF   METHODS   OF   DEFLECTION 
COMPUTATIONS 

Deflections  in  the  one-hinged  arch-ribs  are  con- 
tributed by  two  factors,  that  due  to  thrust  and  that 
due  to  moment.     The  methods  used  by  the  author  in 
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findingr  tliese  defleetioiis  arc  rather  interesting  and 
are  here  given. 

(a)     DEFIjBCTJON  DUE   TO   MOMENTS— The 
formulas  for  finding  the  liorizontal  and  vertical  de- 
flections of  a  curved  beam  were  given  in  equations 
(d)  antl  (e)  respectively.    A.s  the  eontinuitj-  of  the 
one-hinged    arch    is    broken    at    the    crown   by    the 
pi-esence  of  the  hinge,  the  formulas  could  not  be  ap- 
plied   directly    to   the    entire    span.     A    method    of 
separating   the   arch   into   two   cantilevers   is   intro- 
duced (P^ig.  3).     For  example,  when  the  load  is  at 
a  certain  point  on  the  left  half  of  the  span,  the  re- 
actions acting  on  the  left  cantilever  are  H^  and  V^, 
while  those  on  the  right  cantilever  are  H^  and  V.^. 
lever  are  contributed  by  three  factors,  due  to  P,  Hj 
and   V.^,  while  those  in  the  right  cantilever  are  con- 
tributed by  two  factors,  H^  and  V.,.     These  factors 
can   be    easily   found   by   considering   each   half   in 
turn  as   a   cantilever  with   one   load   on   the   arch. 
Thus,  under  the  vertical  load  P  on  the  left  cantilever, 
we  only  need  to  find  the  deflections  in  the  cantilever 
due  to  a  hortizontal  load  at  the  free  end,  a  vertical 
load  at  the  free  end,  and  a  vertical  applied  load. 
The  deflections  due  to  //,  and   Fj   in  the   left   halt 
of  the  arch  are  just  the  same  in  magnitude  as  those 
due  to  ffi  and  V^  in  the  right  half  of  the  arch.    The 
final  value  of  the  vertical  or  horizontal  deflections 
can  be  easily  obtained  by  taking  the  algebraic  sum 
of  the  vertical  or  horizontal  deflections  contributed 
by  the  various  factors. 

If  the  deflection  diagrams  are  required  for  a  unit 
load  at  different  positions  on  the  left  half  of  the 
span,  the  method  is  exceedingly  simple.  We  need 
only  to  draw  the  deflection  diagrams  of  the  canti- 
lever with  a  unit  horizontal  load  at  the  free  end, 
and  a  unit  vertical  load  at  different  positions  on  the 
cantilever  corresponding  to  the  positions  on  the 
arch.  These  are  obtained  as  unit  deflections.  The 
values  of  H^  and  V„  are  then  found  for  different 
positions  of  the  unit  applied  load.  The  deflections 
due  to  //i  and  V.,  are  then  found  by  multiplying  the 
unit  deflections  by  the  values  of  11^  and  V^.  Using 
lirojier  signs  of  deflections  contributed  by  each 
factor  and  taking  the  algebraic  sum,  the  deflections 
at  various  points  on  the  arch  can  be  found  for  dif- 
ferent positions  of  the  loading. 

The  method  has  several  advantages:  first,  it  is 
simjile  as  well  as  easy;  second,  it  offers  the  oppor- 
tunity of  studying  the  deflections  contributed  by 
each  factor;  third,  it  is  easy  to  discover  mistakes. 
By  means  of  the  graphical  method,  the  deflection  on 
the  cantilever  due  to  a  unit  vertical  or  horizontal 
load  at  any  position  on  the  beam  can  be  easily  cal- 
culated. By  arranging  the  work  in  a  systematic 
way,  errors  can  be  easily  discovered  by  comparison. 

The  method  is  applicable  in  any  of  the  four  cases: 
(1)  vertical  deflection  under  the  vertical  load,  (2) 
horizontal  deflection  under  the  vertical   load,    (3) 


vertical  deflection  >inder  the  horizontal  load,  (4) 
horizontal  deflection  under  the  horizontal  load.  The 
only  difference  lies  in  the  magnitude  and  direction 
.)f  y/,  and  Fj  and  the  unit  horizontal  or  vertical  de- 
flections to  be  found  in  the  cantilevers. 

(b)  DEFLECTION  DUE  TO  THRUST— The 
general  formula  for  the  deflection  due  to  thrust  is 
given  by 


Deffectkm 


'/rt^ 


in  which  T  is  the  thrust  due  to  the  applied  load  P; 
while  small  t  is  the  thrust  due  to  a  load  iniity  ]'" 
applied  at  the  point  whose  deflection  is  sought,  the 
direction  of  P"  being  the  same  as  the  direction  of 
of  the  deflection  required.  Let  //'  and  V  be  the  hori- 
zontal and  vertical  shear  (not  in  the  normal  section) 
immediately  on  the  left  of  the  section  consid^-red ;  and 
//"  and  V",  those  due  to  P"  respectively.  Then,  by 
substitution,  the  general  formula  of  deflection  due  to 
thrust  becomes, 

Dcnoct/on  ^''hH'cos  ^0^  +^VV"3in  'e^ 

which  is  applicable  to  the  four  ca.ses  above  named,  that 
is,  the  vertical  and  horizontal  deflections  due  to  the 
horizontal  load. 


/^^  ^O 


In  oi-der  to  simplify  the  numerical  work(  the  above 
formula  may  be  transformed  into  a  simpler  form  for 
each  of  the  different  cases.  For  example,  let  us  take 
the  case  of  the  horizontal  deflection  under  the  vertical 
loading.  Let  a  unit  load  P'  be  applied  at  t  and  the 
horizontal  deflection  at  s  be  found.  (Figs.  59  and 
60).     The  corresponding  points  on  the  other  half  of 
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the  arch  are  callwl  s' and  t' In  examining  tlie  loading' 
and  reactions  closely,  we  find  that  //'  and  Jl"  in  s-c 
and  s'-c  are  correspondingly  equal.  H'  in  as  is  also 
equal  to  H'  in  b-s'  under  the  load  /" ;  while  under  the 
load  P",  II'  in  (t-s  is  equal  to  //,  and  H'  in  b-s'  is  equal 
to  //;..  Also  V"  ill  t-c  and  t'-e  are  correspondingly 
equal.  V"  in  a-t  is  equal  to  V"  in  t'^h,  while  V"  in 
a4=V^  and  V"  in  h-t  is  equal  to  V.^.  Using  the  proper 
sigiLs,  the  formula  is  given  by 

D-bJH'Hcos'O^  -XXn.-H:)H'cos^^ 


It 


is  seen  that  the  terms  containing  Ys  can  be 
neglected,  because  the  angle  of  is  not  greater 
than  30  degrees  and  the  squares  of  sines  will  be  small 
in  value.  The  net  result  of  the  horizontal  deflection 
due  to  Vs  is  negligible  in  comparison  with  the  de- 
flections caused  by  Hs  in  the  thrusts  and  that  by  the 
moments.  By  mean.s  of  transformations  the  fol- 
lowing formulas  are  derived  with  several  approxi- 
mations: 

For  vertical  deflection  due  to  thrust  under  the  verti- 
cal load ; 


for  horizontal   deflection  due   to  thrust  under   the 
horizontal  load ; 


D''afH'H"cos'e^  -Jj^riV^'^<^os'e 


A/-: 


-X'H:(HrH) 


and  for  vertical  deflection  due  to  thrust  under  the 
horizontal  load; 

D-sJh'Hcos'o^  -£[HrH:)H'cos-e^ 

DISCUSSION   ON  DErLECTIONS 

The  moments  and  thrusts  are  equally  important 
in  causing  the  deflections  in  the  one-hinged  arch. 
The  latter  is  especially  important  in  the  sections 
near  the  center.  In  considering  the  deflections 
caused  by  the  thrust,  the  vertical  forces  may  be 
neglected  without  appreciable  error.  Shear  can  be 
neglected  too. 

Under  the  vertical  loading  the  vertical  deflections 
near  the  end  of  the  arch  are  similar  to  those  of  the 
no-hinged  arch,  while  those  near  the  center  resemble 
in  the  form  those  of  the  three-hinged  arch.  As  a 
whole,  the  one-hinged  arch  is  subject  to  greater  ver- 
tical deflection  than  the  no-hinged  arch  and  less 
vertical  deflections  than  the  two-,  and  three-hinged 
arches  for  the  vertical  loading.  Thus,  the  no-hinged 
arch  is  the  most  favorable  in  stiffness  among  the 
four  types  of  arches,  so  far  as  vertical  deflections 
under  the  vertical  load  are  concerned.  The  one- 
hinged  arch  comes  the  next,  the  two-hinged  arch 
comes  third,  and  the  three-hinged  arch  is  the  most 


unfavorable  of  all.  Comparative  deflection  curves 
for  the  four  types  of  arches  with  the  same  dimen- 
sions and  designed  under  the  same  loading  are  pre- 
l)ared  by  the  author  for  different  positions  of  the 
loading.  They  are  not  here  r<'prodiii'<'(1  dii'-  to  the 
limit  of  space. 

The  same  relation  is  found  for  the  horizontal 
deflections  under  the  vertical  loading  for  the  four 
types  of  arches.  The  horizontal  deflections  of  the 
three-  and  two-hinged  arches  are  much  greater  than 
those  of  the  no-  and  one-hinged  arches,  while  the 
horizontal  deflections  of  the  no-  and  one-hinged 
arches  are  about  the  same.  Comparative  curves 
of  horizontal  deflections  under  the  vertical  load  for 
the  four  types  of  arches  are  also  prepared  by  the 
author. 

Under  the  horizontal  loading,  the  vertical  and 
horizontal  deflections  for  the  one-hinged  arch  are 
found  to  be  very  small.  This  seems  to  indicate  that 
the  vibrations  under  the  moving  train  are  low,  and 
the  effect  of  wind  is  also  rather  unimportant  for 
this  type  of  the  arch.  Comparative  curves  of  de- 
flections under  the  horizontal  loading  for  the  four 
types  of  the  arches  shows  that  the  one-hinged  arch 
has  greater  horizontal  and  vertical  deflections  than 
the  no-hinged  arch,  and  less  vertical  and  horizontal 
deflections  than  the  two-  and  three-hinged  arches. 

The  comparative  maximum  and  minimum  deflec- 
tions for  the  four  types  of  arches  are  shown  in 
Fig.  70.  The  one-hinged  arch  is  again  seen  to  be 
stiffer  than  the  two-  and  three-hinged  arches,  and 
not  so  stiff  as  the  no-hinged  arch. 


The  yielding  of  a  support  has  a  serious  effect  on 
the  stresses.  With  a  horizontal  movement  of  the 
support  of  one  inch  away  from  the  original  position, 
an  additional  value  of  126.8  kips  is  increased  in  the 
horizontal  reactions.  This  increases  the  thrust  at 
the  crown  to  twice  the  original  value,  and  thus 
greatly  affects  the  safety  of  the  arch.  The  yielding 
of  supports  has  a  similar  effect  on  the  two-  and  no- 
hinged  arches.  The  effect  on  the  one-hinged  arch 
(Coutiuucd   Oil  page  IX) 
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HARRY  N.  HOWE,  C.  E.   '04  APPOINTED  CITY 
COMMISSIONER  OF  MEMPHIS 


EZRA  B.  WHITMAN,  C.  E.    01  NOMINATED  FOR 
TRUSTEE 


Mr.  Harry  N.  Howe,  C.  E.  '04  has  just  been  ap- 
pointed Commissioner  of  Streets,  Bridges  and 
Sewers  for  the  City  of  Memphis,  Tenn.  This  position 
carries  with  it  a  great  deal  of  responsibility,  as 
Memphis  has  just  planned  an  extensive  program  of 
sewer  construction,  street  improvement  and  exten- 
sion, and  grade  separation. 

After  graduating  from  Cornell  Mr.  Howe  was 
connected  with  the  U.  S.  Engineers'  office  at  Mem- 
phis, Tenn.,  from  July,  1904  to  March,  1906.  Prom 
then  until  the  fall  of  1907  he  was  connected  with 
the  Turner  Construction  Company  in  New  York 
City.  In  the  fall  of  1907  he  returned  to  Memphis 
and  became  a  partner  in  the  firm  of  Gardner  and 
Howe.  Mr.  Howe's  firm  enjoys  an  enviable  reputa- 
tion in  the  Central  South,  having  constructed  a 
number  of  steel  and  concrete  buildings  in  Mem- 
phis and  in  the  states  of  Tennessee,  Mississippi  and 
Arkansas.  Mr.  Howe  enters  the  office  of  City  Com- 
missioner with  a  wealth  of  engineering  experience 
and  with  an  excellent  knowledge  of  the  conditions 
existing  in  Memphis  today. 

The  appointment  of  Mr.  Howe  is  not  a  reward 
for  political  service  but  is  an  indication  of  the  es- 
teem and  respect  with  which  Mr.  Howe's  ability 
as  an  engineer  is  recognized.  In  announcing  his 
selection  Mayor  Paine  said,  "I  know  Mr.  Howe, 
and  I  am  impressed  with  his  splendid,  personal 
qualities.  Under  him  the  Department  of  Streets, 
Bridges,  and  Sewers  will  be  conducted  in  a  manner 
that  will  reflect  credit  upon  the  city  and  will  give 
satisfaction  to  the  people  of  Memphis.     In  addition 

(Continued  on  page  VII) 


Ezra  B.  Whitman,  C.  E.  '01  has  been  nominated 
for  the  position  of  Alumni  Trustee  and  the  nomina- 
tions have  been  closed  with  three  candidates  in  the 
order  of  filing,  are  Erskine  Wilder,  '05  of  Chicago, 
Hebert  D.  Mason,  '00  of  Tulsa,  Oklahoma,  and  Ezra 
B.  W^hitman,  '01  of  Baltimore. 

Whitman  was  born  in  Baltimore  on  February  19, 
1880,  the  son  of  the  late  Ezra  B.  Whitman  and  Belle 
Cross  (Slingluff)  Whitman.  He  prepared  for  the  Uni- 
versity at  the  Baltimore  City  College  and  entered 
Cornell  in  the  fall  of  1897,  graduating  C.  E.  in 
1901.  He  won  a  University  Scholarship  in  his  fresh- 
man year.  He  was  one  of  the  organizers  and  the 
first  president  of  Pyramid,  and  also  president  of 
Rod  and  Bob.  He  is  a  member  of  Delta  Upsilon, 
and  since  graduation  has  been  elected  to  member- 
ship in  Sigma  Xi  and  Tau  Beta  Pi.  While  in  the 
University  he  was  a  member  of  the  hockej'  team  and 
of  his  class  baseball  and  track  teams. 

He  was  married  in  1906  to  Miss  Fanny  Glenn,  of 
Brooklyn,  and  they  have  a  family  of  two  sons  and 
one  daughter  and  reside  at  139  W.  Lanvale  Street, 
Baltimore,  Md. 

After  he  had  worked  for  a  year  in  sanitary  en- 
gineering in  New  York  and  Chicago,  the  firm  of 
Williams  and  Whitman  was  organized  with  head- 
quarters in  New  York.  Between  1902  and  1906 
engineering  woi-k  was  carried  out  by  this  firm  in 
New  York,  Connecticut,  Massachusetts,  New  Jersej', 
Pennsylvania,  Maryland,  Tennessee,  Ohio,  and 
Texas. 

In  1906  he  was  appointed  division  engineer  of  the 
Baltimore  Sewerage  Commission,  and  had  charge  of 
the  Sewage  Experiment  Station,  the  materials  test- 

(Continued  on  page  VII) 
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COLLEGE     NOTES 


On  Friday  evening,  April  22,  the 
C.  E.  Association  A.ssociation  of  Civil  Engineers 
Meeting  of  Cornell   Univer.sity  held   one 

of  its  most  interesting  meetings 
of  the  year.  The  first  part  of  the  meeting  was  held 
over  in  Sibley  Dome,  where  the  members  of  the  As- 
sociation viewed  a  three  reel  moving  picture  show 
entitled  "The  King  of  the  Rails,"  which  depicted 
the  various  stages  in  the  advance  of  transportation 
for  the  past  three  hundred  years.  Much  thanks  is 
due  to  the  General  Electric  Company  who  produced 
the  picture  and  who  sent  it  to  the  Association  free 
of  charge.  After  the  showing  of  the  movie  was 
completed,  the  members  adjourned  to  the  Materials 
Lab.  in  Lincoln  Hall  where  a  short  business  meet- 
ing was  held.  Plans  and  preparations  for  the 
nomination  and  election  of  next  year's  officers  of 
the  Association  and  the  members  of  the  Honor 
Committee  were  made.  Professor  Conwell  strong- 
ly-urged that  every  C.  E.  student  who  could  pos- 
sibly handle  a  ball  should  get  out  and  try  for  the 
college  team,  stating  tliat  the  C.  E.  baseball  team  ex- 
pects to  make  a  strong  bid  for  the  intercollege  base- 
ball trophy.  Plans  were  made  and  a  coinmittee  ap- 
pointed to  supervise  the  production  of  a  show  at 
the  Spring  Day  Circus.  After  the  transaction  of 
business  had  been  completed,  refreshments  were 
served  consisting  of  ice  cream,  crackers,  and  cigar- 
ettes. 


Fuertes 

Prize  Speaking 

Contest 


On    Friday    evening,     April     15, 

1921,    the    annual    Fuertes    Prize 

Speaking    Contest    was    held    in 

Room  1,  West  Sibley.     Professor 

Ogden    presided    at    the    contest. 

The  judges  were  Professor  Scofield  of  the  School  of 

Civil    Engineering,    Professor    Diederiehs    of    the 

School  of  Mechanical  Engineering,  Dean  F.  H.  Bos- 


worth  of  the  College  of  Architecture,  Mr.  R.  Hannah 
of  the  Department  of  Public  Speaking  and  Mr.  C.  F. 
Wyckoff  who  was  selected  by  President  Smith  from 
the  business  men  of  Ithaca. 

The  undergraduates  who  participated  in  the  eon- 
test  and  the  topics  on  which  they  spoke  were  as 
follows:  A.  P.  Pigman,  M.  E.  '21,  "Another  Carnot 
Cycle;"  L.  R.  Chapman,  Arch.  '21,  "A  New  Univer- 
sity—Its Plan  and  Design;"  W.  Pollack,  C.  E.  '21, 
"Cooperation  with  Labor;''  E.  H.  Krieg,  M.  E.  '22, 
"A  New  Power  Plant  for  Ithaca;"  C.  M.  Stotz  Arch. 
'21,  "That  an  Architect  Be  Consulted  on  the  New 
Eddy  Street  Bridge  Design;"  and  C.  F.  Ostegren, 
M.  E.  '21,  "Smoke  Preventiou  at  Cornell." 

The  first  prize  of  $125.00  was  awarded  to  L.  R. 
Chapman,  Arch.  '21 ;  second  prize  of  $35.00  to  C.  M. 
Stotz,  Arch  '21  and  the  third  prize  of  $20.00  to  C.  F. 
Ostegren,  M.  E.  '21. 


More  interest  is  being  shown  in  crew  this 
Crew     year   than  formerly   and   things   look   very 

good  for  another  run  of  victories  both  in 
the  Spring  Day  Races  and  in  the  Intercollegiates  at 
Poughkeepsie  on  the  twenty-second  of  June.  Two 
Varsity  and  two  Freshmen  Crews  staj-ed  in  Ithaca 
during  the  spring  vacation  and  were  able  to  row  five 
out  of  the  seven  days.  The  other  two  days  the 
weather  was  so  bad  that  it  was  thought  best  for  them 
not  to  attempt  to  go  out.  Several  of  the  days  on 
which  the  crews  were  out  they  went  on  the  Lake, 
and  in  practice  races  good  time  was  made  consider- 
ing that  it  is  still  the  beginning  of  the  season. 

After  vacation  Coach  John  Iloyle  announced  that 
for  the  present  the  boat  stroked  by  Wilson  will  be 
known  as  first  Varsity  and  last  year's  frosh  com- 
bination which  has  lost  but  one  man  will  be  second 
Varsity  with  Freston's  erew  as  third.  This  may  be 
only  temporarj-  as  it  is  rumored  around  the  hill  that 
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last  year's  Frosh  are  cominjr  ahead  fast  and  may 
hang  up  a  better  record  than  they  did  last  year  when 
they  made  the  best  time  in  the  lutercoUegiates. 

Coach  Hoyle  has  also  picked  a  heavy  and  light 
freshman  crew  between  which  there  is  keen  rivalry 
but  the  1924  crew  will  not  be  picked  definitely  for 
some  time. 

A  150  pound  crew,  a  possible  representative  in  the 
American  Henlej',  is  also  practicing  daily  on  the 
water  and,  if  it  shows  sufficient  s])ecd,  Cornell  will 
be  renre.sented  in  that  race. 


Among  the  twenty-one  graduate 
Phi  Kappa  Phi  students  elected  to  Phi  Kappa 
Elections  Phi,  national  honorary  scholastic 

society,  a  chapter  of  which  was 
establislied  here  at  Cornell  last  June,  was  Prudence 
Frias  Esquivel  of  the  School  of  Civil  Engineering. 
Phi  Kappa  Phi  is  an  honorary  society  on  the  order  of 
Phi  Beta  Kappa  and  Tau  Beta  Pi,  undergraduate 
honorary  societies,  differing  in  that  it  selects  mem- 
bers from  all  departments  in  the  university. 


This  spring  vacation  the  A'arsity 
An  increasing  interest  is  being  shown  in 
Lacrosse  lacrosse  and  a  large  number  of  candi- 
dates are  turning  out  daily  for  practice 
under  Coach  "Nicky"  Bawlf,  among  whom  are  sev- 
eral veterans.  Last  year  Cornell  finished  second  in 
the  Northern  Intercollegiate  Lacrosse  League  and 
it  is  hoped  that  this  year's  team  will  show  up  even 
better. 

On  the  southern  trip  the  team  broke  even,  win- 
ning two  out  of  four  games.  On_ Friday,  April  8, 
the  Varsity  lost  to  Penn  on  Franklin  Field  by  a 
score  of  two  to  one  after  what  proved  to  be  one  of 
the  hardest  fought  contests  of  the  trip.  The  Cor- 
nell twelve  got  the  jump  on  the  Quakers  in  the  first 
few  minutes  of  play  when  Captain  Taylor  scored, 
but  the  Penn  defense  tightened  in  the  second  period 
and  the  Varsity  was  unable  to  break  through  again. 
In  the  second  game,  the  Cornell  twelve  was  out- 
classed by  the  strong  Navy  aggregation  and  was  de- 
feated by  a  score  of  1.5  to  2.  The  midshipmen,  nine 
of  whom  were  on  the  1920  Navy  Football  team,  set 
a  fast  pace  and  showed  clearly  that  they  were  su- 
perior both   in   team   ]ilay   and  stickwork. 

The  first  victory  foi-  Cornell  came  on  Monday, 
April  11,  when  the  Varsity  downed  the  University 
of  Maryland  team  by  a  2  to  1  score.  Malone  and 
Taylor  were  responsible  for  the  two  Cornell  goals, 
both  of  which  were  made  in  the  first  half.  The  last 
game  of  the  trip  resulted  in  a  victory  over  Swarth- 
more,  the  game  ending  with  a  score  of  1  to  0.  The 
game  was  stubbornly  fought  and  in  this  game  the 
Red  and  White  made  the  best  showing  of  the  tour. 
Hermann  scored  in  the  first  half  when,  after  eluding 
his  guard,  he  received  the  ball  from  Cary  and  shot 
it  past  the  Swarthmore  goal  tender. 


The  results  of  the  Sjjring  trip  show  that  with  a 
little  more  experience  the  Varsity  will  be  able  to 
make  a  very  creditable  showing  in  the  league  this 
season.  The  team  played  a  non-league  game  with 
Colgate  on  April  23  at  Ithaca,  resulting  in  a  3  to  3 
tie. 

The  remainder  of  the  schedule  as  announced  by 
Graduate  Manager  "Rim"  Berry  is  as  follows: 

May  14 — Yale  at  New  Haven. 

May  16 — Harvard  at  Cambridge. 

May  24 — Hobart  at  Geneva. 

May  28 — Syracuse  at  Ithaca. 


The  annual  baiupiet  of  the  Cornell 
Annual  C.  E.     Association   of  Civil   Engineers  was 

Banquet  held  at  the  Hotel  Ithaca  on  Saturday 

evening.  May  7.  From  all  reports,  it 
was  not  only  a  huge  success  but  also  a  rip-roaring 
good  time.  To  say  that  a  "good  time  was  had  by 
all"  is  begging  tlve  (luestion  .  Ever\'one  present 
seemed  to  agree  that  a  wonderful  time  was  had  by 
all. 

The  banquet  started  about  6 :45  when  all  sat  down 
to  a  real  "square"  meal.  A  chicken  dinner  did  the 
trick  for  tho.se  who  were  in  the  habit  of  sustaining 
themselves  on  cafeteria  hash.  The  menu  was  so 
camouflaged  that  only  tho.se  well  versed  in  the  terms 
used  in  civil  engineering  could  understand  what  the 
courses  would  be.  Four  inch  rivet  head  signified 
grapefruit,  red  bridge  paint  meant  crem<e  tomato 
soup,  rubber  with  an  elastic  limit  of  infinity  was  the 

C.  E.  term  for  chicken  a  la  King,  neat  cement  paste 
signified  mashed  potato<ps,  etc.  Indeed,  those  who 
were  blessed  with  sensitive  stomachs  were  truly  "out 
o'  luck"  when  it  came  to  enjoying  the  repast  to  their, 
hearts  content.  Still  no  one  complained  about  drink- 
ing crude  oil,  which  in  lay  talk  means  eoffe ;  and  no 
one,  to  our  knowledge,  left  the  table  on  account  of 
having  to  eat  vitrified  brick,  more  commoidy  known 
as  brick  ice  cream.  The  cliefs  at  the  hotel  report  that 
there  was  a  big  demand  for  1  :2  :4  mix  concrete  which 
is  ordinarily  known  as  cake.  And  everj'one  agreed 
that  it  was  pretty  rich  concrete,  too.  The  feast  being 
over,  all  sat  back  and  enjoyed  their  eonci-ete  piles  and 
railroad  spikes  (Murad  and  Fatima  cigarettes)  and 
listened  to  the  most  interesting  speeches  ever  deliv- 
ered at  a  civil  engineer's  banquet. 

Burke  Patterson,  C.  E.  '22,  was  toastmaster  and 
master  of  ceremonies  all  in  one.  His  clever  and  witty 
introductions  of  the  speakers  were  not  the  least  inter- 
esting bits  on  the  pi'ogram.  Ira  W.  MeConnell,  '97, 
President  of  the  Cornell  Society  of  Civil  Engineers 
and  member  of  the  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  Engineer.s,  was  the  main  speaker 
of  the  evening  and  gave  a  very  interesting  talk  which 
inch'ded  some  very  sound  advice  for  young  aiul  stu- 
dent engineers.  Mr.  MeConnell 's  wealth  of  experi- 
eiu'e  and  knowledge  of  men  made  his  remarks  par- 
ticularly impressive  to  all  budding  engineers.    Dean 

D.  S.  Kimball  of  the  College  of  Engineering  gave  his 
usual  interesting  talk.  Profes.sor  F.  A.  Barne.s,  Direc- 
tor of  the  School  of  Civil  Engineering  gave  a  very 
interesting  talk  on  civil  engineering  touching  fre- 
quently on  the  student  side.  Both  Dean  Kimball  and 
Professor  Barnes  interested  the  students  because 
they  discussed  affairs  from  the  student  viewpoint. 
Entertaiiunent  of  a  lighter  vein  was  furnished  by  sev- 
eral novel  and  unique  undergraduate  stunts. 


ALUMNI     NOTES 


'73.  Ralph  H.  Lockwood  luis  id i red  i'l-oin  active 
business  and  resides  at  6.'J26  Lakewood  Avenue, 
Chicago,  111. 

'91.  James  P.  Browiiell  was  recently  appointed 
Village  Engineer  at  Carthage,  N.  Y. 

'94.  S.  I.  Kehler  has  just  been  appointed  the 
Assistant  Chief  Engineer  of  the  City  of  Baltimore, 
Maryland. 

'95.  Milo  S.  MacDiarmid  has  recently  been  pro- 
moted to  Principal  Assistant  Engineer,  U.  S.  Lake 
Survey,  Detroit,  Mich. 

C.  E.  '95  M.  D.  John  Weatherson  is  engaged  in 
the  practice  of  medicine  with  his  office  at  30  N. 
Michigan  Ave.,  Chicago.  His  home  address  is  4230 
So.  Michigan  Blvd.,  Chicago. 

'99.  Harry  W.  Dennis  has  changed  his  home  ad- 
dress to  871  No.  Kenmore  Ave.,  Los  Angeles,  Cal. 

'01.  The  Ferguson  Construction  Co.,  of  which 
George  A.  Ferguson  is  president,  has  changed  its 
offices  to  403  Securities  Bldg.,  Seattle,  Washington. 

'02.  C.  H.  Snyder  is  City  Engineer  of  Oswego, 
N.  Y. 

'07.     Carl   A.   Gould   is   Superintendent   of   Con- 
struction for  the  Russell   Engineering  Company  at 
Watson,  Utah.     His  lionie  address  is  435  Humboldt 
■  St.,  Denver,  Col.     He  is  a  member  of  the  A.  A.  E. 

'07.  R.  D.  Jenkinson  is  in  the  Real  Estate  and 
Insuraiice  Business  at  507  Lincoln  Ave.,  Bellevue, 
Pa.     He  resides  at  15  North  Howard  Ave. 

'07.  Antonio  Lazo-  has  changed  his  business  ad- 
dress to  115  Broadway,  N.  Y. 

'07.  Paul  B.  Lum  is  manager  of  the  Washington 
Branch  of  the  Autocar  Sales  and  Service  Co.,  1240 
Penna.  Ave.  N.  W.,  Washington,  D.  C.  He  lives 
at  1361  Otis  Place  N.  W. 

'08.  Harry  Keohoe  is  Commissioner  of  Public 
Works  at  Oswego,  N.  Y. 

'08  MC^E  '09.  Ralph  A.  Smallman  writes  us  that 
his  home  address  is  now  Terrace  Court  Apartment, 
Birmingliam,  Ala. 

'08.  J.  Wright  Taussig,  who  is  Assistant  General 
Manager  for  the  Raymond  Concrete  Pile  Company 
of  New  York,  advises  us  that  his  address  is  468 
Riverside  Drive,  New  York  City. 

'09.  Edwin  R.  Bowerman,  who  is  with  Bower- 
nuin  Brotliers,  General  Contractors,  230  Industrial 
Trust  Bldg.,  Providence,  R.  I.,  resides  at  9  Oakland 
Ave.,  Eden  Park,  R.  I. 

'09.  Herbert  B.  Hoyt  is  Superintendent  of  timber 
in  the  Preserving  Plant  of  the  Buffalo,  Rochester  & 
Pittsburgh  Railway  at  Bradford,  Pa.  His  home  ad- 
dress is  294  South  Ave.,  Bradford,  Pa. 

'09.     James  N.  Keenan  is  District  Sales  Manager 


for  the  H.  H.  Robertson  Company,  170  Broadway 
New  York  City.  His  home  address  is  461  West 
159th  Street. 

'09.  Charles  J.  Kehrhahn  is  Chief  Draftsman 
with  the  New  York  Central  and  St.  Louis  Railroad, 
530  Columbia  Bldg.,  Cleveland,  Ohio.  He  resides  at 
13600  Fourtli  Ave.,  East  Cleveland,  Ohio. 

'09.  William  R.  Ourand  is  Plant  Engineer  with 
the  Willys  Overland  Co.,  of  Toledo,  Ohio.  His  home 
address  is  4205  Eastway. 

'09.  MCE  '10.  The  home  address  of  Harry  M. 
Spandau  is  607  Platbush  Ave.,  Brooklyn,  N.  Y.  Mr. 
Spandau  spent  a  short  vacation  in  Ithaca  recently 
visiting  Mrs.  Spandau 's  mother,  Mrs.  Illston. 

'09.  R.  B.  Stanton,  Jr.,  Sales  Engineer  of  the  U. 
S.  Cast  Iron  Pijie  and  Foundry  Co.,  has  changed  his 
home  address  to  7  Christopher  St.,  New  York  City. 

'09.  George  R.  B.  Symonds  gives  his  home  ad- 
dress as  39  Waj'ne  Place,  Nutley,  N.  J.  lie  says 
that  L.  H.  Faekiner,  ex  '18,  is  Assistant  Town  Engi- 
neer of  Nutley., 

'09.  Bertrand  Weiss  is  Secretary  and  Treasurer 
of  the  Berkshire  Products  Inc.,  438  Broadway,  N.  Y. 
His  home  address  is  279  Decatur  St.,  Brooklyn,  N.  Y. 

'10.  Thomas  S.  Hauck  has  established  himself  in 
the  lumber  business  at  717  S.  Caroline  St.,  Baltimore, 
Maryland. 

'10.  Herbert  D.  Kneeland  has  clianged  his  home 
address  to  230  Breading  Ave.,  Ben  Avon,  Pitts- 
burg, Pa. 

'10.  Percy  S.  Monk  has  been  made  Assistant  to 
the  Associate  Engineer,  40th  Street  Bridge  Project, 
Alleghany  Co.,  Pa. 

'11.  Sewell  Names  is  Superintendent  of  Con- 
struction for  the  Acheson  Graphite  Co.,  Niagara 
Falls,  N.  Y.  His  residence  is  at  194  Newfield  Ave., 
Buffalo,  N.  Y. 

'11.  Major  Claude  M.  Thiele  is  with  the  Ameri- 
can Army  of  Occnpation  in  Germanj'  and  may  be  ad- 
dressed A.  P.  G.  927  Coblenz,  Germany.  His  home 
address  is  1742  Kilbourne  PI.,  Washington,  D.  C. 

'11.  Victor  G.  Thomassen  has  changed  his  ad- 
dress from  Great  Kills,  N.  Y.,  to  539  Madison  Ave., 
Brooklyn.  At  present  Mr.  Thomassen  is  with  the 
American  Bridge  Company  at  30  Church  Street, 
New  York  City. 

'12.  Charles  A.  Howland  has  changed  his  home 
address  to  5822  Locust  St.,  Kansas  City,  Mo. 

'12.  Hollister  Johnson  is  Assistant  Engineer  of 
the  Black  River  Regulating  District,  Watertown, 
N.  Y. 

ex  '12.  R.  M.  MeCrone  is  Division  Engineer, 
Royal    Irrigation    District,    Bangkok,    Siam.     Mc- 
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Crone  returned  to  Siam  shortly  after  the  war. 

'13.  Leslie  C.  Prank  is  now  Director  of  Public 
Health,  Dallas,  Texas. 

'13.  Paul  Macy  is  the  Rochester  Representative 
of  the  Barrett  Company,  on  Tarvia  work  for  West- 
ern New  York.  His  business  address  is  Box  34, 
Brighton  Station  and  his  residence/is  at  43  Raines 
Park,  Rochester. 

'13.  Roger  W.  Parkhurst  has  changed  his  busi- 
ness address  to  233  Broadway,  New  York  City,  and 
his  home  address  to  22  So.  Portland  Ave.,  Brooklyn, 
N.  Y. 

'13.  Theodore  L.  Welles,  Jr.,  is  now  residing  at 
1966  E.  83d  St.,  Cleveland,  Ohio. 

'14.  Ethan  F.  Ball,  who  is  Assistant  Engineer  of 
the  McClintic-Marshall  Co.,  of  Pittsburg,  Pa.,  re- 
sides at  7127  Race  St.,  Pittsburg,  Pa.  He  is  also  an 
Associate  Member  of  the  A.  S.  C.  E. 

'14.  Paul  L.  Heslop  has  .iust  arrived  in  Philadel- 
phia from  Grants  Pass,  Oregon,  where  he  has  been 
doing  irrigation  work.  Mr.  Heslop  is  now  the  Man- 
ager of  the  J.  B.  Campbell  Co.,  which  specializes  in 
hydro-electric  developments. 

'14.  Benjamin  S.  Goodman's  business  address  is 
1328  Broadway,  New  York  City.  His  home  address 
is  1642  N.  Monroe  St.,  Baltimore,  "Sid.  lie  is  a  Jun- 
ior Member  of  the  A.  S.  C.  E. 

'14.  Emory  W.  Lane  is  employed  as  a  civil  engi- 
neer and  may  be  addressed  in  care  of  Grand  Canal 
Improvement  Board,  Yang  Chow,  Kiangsu,  China. 

'14.  Neil  C.  McMath  has  changed  his  home  ad- 
dress to  1037  Iroquois  Ave.,  Detroit,  Mich. 

'14.  A.  D.  Newkirk,  of  Jacksonville,  Florida,  is 
now  an  Assistant  Engineer  of  the  Georgia  State 
Highway  Department  with  offices  at  Savannah,  Ga., 
in  the  National  Bank  Building. 

'14.  Blinn  S.  Page,  salesman  with  the  Carnegie 
Steel  Co.,  is  now  residing  at  1530  Burlingame  Ave., 
Detroit,  Mich. 

'14.  G.  G.  Robinson  is  the  Manager  of  the  Domin- 
ion Lock  Joint  Pipe  Company,  Ltd.,  with  offices  at 
502  Harbor  Bldg.,  Toronto,  Clan. 

'15.  Williams  H.  Evans,  Standard  Oil  Co.,  of 
Louisianna,  has  been  transferred  from  Hong  Kong, 
China,  to  1206  Whitney  Central  Bldg.,  New  Orleans, 
La.  His  address  is  2321  West  End  Ave.,  Nashville, 
Tenn. 

'15.  Robert  L.  Glose  has  changed  his  residential 
address  to  447  Rebecca  St.,  Pittsburg,  Pa. 

'15.  Seth  G.  Hess  is  now  dealing  in  Real  Estate, 
his  office  being  located  at  607  Fifth  Ave.,  New  York 
City. 

'15.  A.  C.  Meikle  is  Resident  Engineer  for  Nor- 
ton, Bird  and  Whitman  on  the  construction  of  a 
$2,000,000  development  for  the  Maryland  Casualty 
Co.,  of  Baltimore,  Md.  His  residence  address  is 
3115  Clifton  Ave. 

'15.     The    Priester    Construction    Co.,    of    which 


Walter  A.  Priester  is  a  member  has  moved  its  offices 
to  1006  Kahl  Bldg.,  Davenport,  la. 

'15.  J.  E.  Rosenthal  is  Secretary  and  Treasurer 
of  the  Gretsch  Eng.  Corp.  at  103  Park  Ave.,  New 
York  City.  His  home  is  in  Douglas  Manor,  L.  I., 
N.  Y. 

'15.  Gordon  A.  Sarstedt  has  changed  his  home 
address  to  2352  Euclid  Boulevard,  Cleveland,  Ohio. 

'16.  Walter  P.  Daly  has  established  an  engineer- 
ing office  at  1212  Otis  Bldg.,  Philadelphia,  Pa.  His 
home  address  is  612  Washington  St.,  Olean,  N.  Y. 

'16.  Warner  Harwood  is  now  a  Junior  Engineer, 
Department  of  Highways,  Cook  Co.,  Illinois.  His 
home  address  is  824  Edgecomb  PI.,  Chicago,  111. 

'16.  Harold  L.  Hock  is  now  Assistant  Engineer 
N.  Y.  State  Comm.  of  Highways,  703  Main  St.,  Buf- 
falo, N.  Y.  His  home  address  has  been  changed  to 
19  Burwell  Ave.,  Lancaster,  N.  Y. 

'16.  John  R.  McCarthy  is  a  Junior  Engineer  with 
the  Crew-Levick  Co.,  Ill  No.  Broad  St.,  Philadcl- 
])hia.  Pa.  He  is  engaged  in  statistical  and  account- 
ing work.  His  permanent  address  is  4761  Richard- 
son Ave.,  New  York  City. 

'16.  C.  W.  Middleton  is  engaged  in  selling  and 
executive  work  for  the  Babcock-Wilcox  Co.,  85 
Liberty  St.,  New  York  City.  He  resides  at  315 
Clinton  Ave.,  Brooklyn,  N.  Y. 

'16.  John  L.  Ober  is  a  member  of  the  Carson 
Construction  Co.,  Box  180,  Savannah,  Ga.  He  re- 
sides at  143  Abercom  St. 

'16.  Theodore  C.  Rogers  has  changed  his  home 
address  to  172  Fir.st  Ave.,  Pheonixville,  Pa. 

'16.  George  P.  Spear,  Jr.,  is  still  with  the  New 
York  Telephone  Co.,  104  Broad  St.,  New  York  City. 
His  home  address  has  been  changed  to  186  Bloom- 
field  Ave.,  Passaic,  N,  J. 

'17.  J.  J.  Fuchs,  Sales  Engineer  for  the  Truscon 
Steel  Co.,  has  been  transferred  to  the  Chamber  of 
Commerce  Bldg.,  New  Haven,  Conn.  His  home  ad- 
dress is  334  E.  17th  St.,  New  York  City. 

'17.  T.  W.  Hacker  is  with  Norton,  Bird  and 
Whitman,  Engineers  and  Contractors  of  Baltimore, 
Md.  He  is  a  member  of  the  Engineers'  Club  of 
Baltimore.  His  home  is  in  the  Woodcroft  Apts., 
Catonsville,  Md. 

'17.  Ernest  W.  Kiirz  is  Assistant  Engineer  for 
Sehenck  &  Williams,  907  Mutual  Home  Bldg.,  Day- 
ton, O.  His  home  address  is  910  Five  Oaks  Ave., 
Dayton,  Ohio. 

'18.  Frank  V.  Fields,  is  now  Section  Engineer, 
Obras  Publicas,  La  Vega,  Dominican  Republic,  West 
Indies.  His  home  address  is  21  Serrill  Ave.,  Bing- 
hamton,  N.  Y. 

'19.  Charles  J.  Howell  is  now  Sales  Engineer  for 
the  Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Pa. 
His  home  address  is  928  Western  Ave.,  Pittsburgh, 
Pa.  He  writes  that  Henry  E.  Lindberg  '19  is  also 
connected  with  the  same  company. 
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106  Lafayette  Street 
NEW  YORK 


EZRA  B.  WHITMAN 

(!ontiiui('(l  from  jia^o  l-i;!) 

ing  labonitory,  and  the  design  and  construction  of 
the  sewage  disposal  works  for  Baltimore. 

In  1911  he  was  appointed  chief  engineer  and  presi- 
dent of  the  Water  Board  of  Baltimore  and  had 
charge  not  only  of  the  operation  and  maintenance 
of  the  water  system,  but  of  the  design  and  construc- 
tion of  .$5,()()().()00  worth  of  improvements  and  exten- 
sions, including  filtration  plant,  concrete  dam,  large 
distributing  conduits,  and  two  pumping  stations. 

In  lfl4  he  became  a  member  of  the  consulting 
engineering  firm/ of  Greiner  and  Whitman,  working 
on  water  su})plies,  sewerage  sj^stems,  bridges,  and 
buildings  throughout  the  East  and  South. 

In  1916  ]u>  became  a  meml)er  of  the  firm  of  Norton, 
Bird  and  Whitman.  William  J.  Norton  '02  and 
Paul  P.  Bird  '00  are  the  other  members  of  the  firm. 

Iii'May,  1917,  Whitman  was  employed  in  a  civilian 
capacity  as  assistant  to  the  Construction  Oiificer  of 
the  Construetioji  Division  of  the  Army.  He  was 
commissioned  as  major,  Q.  M.  C,  on  September  7, 
1917,  and  sent  to  Camp  Meade  as  Officer  in  Charge 
of  Utilities  and  succeeded  Lieut.  Col.  R.  F.  Proctor 
'01,  as  constructing  quartermaster  of  this  camp. 

Directly  following  his  resignation  from  the  Army 
in  May,  1919,  at  the  invitation  of  the  Polish  National 
Commission,  he  went  to  Poland  with  E.  H.  Bouton 
to  investigate  municipal  and  liousing  conditions 
throughout  Russian  Poland. 


He  has  recently  been  appointed  a  member  of  the 
Public  Service  Commission  of  the  State  of  Mary- 
land, and  elected  a  member  of  the  Board  of  Direc- 
tors of  the  Atlantic  Trust  Company  of  lialtimore. 

Mr.  Whitman  was  one  of  the  organizers  of  the 
Cornell  Alumni  Association  of  Maryland,  and  was 
its  first  president  for  two  years.  He  is  tile  presi- 
dent of  the  Baltimore  Section  of  the  American  So- 
ciety of  Civil  Engineers  and  also  president  of  the 
Baltimoi'e  Engineers'  Club.  He  had  charge  of  the 
reorganization  of  this  club,  and  in  the  last  six 
nu)iiths  has  built  its  membership  up  from  two  hun- 
dred and  twenty-five  members  witii  dues  of  $12  per 
year,  to  over  seven  hundred  members  with  dues  of 
.$25  per  year.  He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  the  American  Water- 
works Association,  the  New  England  Waterworks 
Association,  the  American  Public  Health  Associa- 
tion, Kiwanis,  and  the  Baltimore  Club. 

He  is  a  member-at-large  of  the  Comellian  Council 
and  a  director  of  the  Associate  Alumni. 

H.  N.  HOWE 

Continncil  from  ]);i},'<'  1.5.3) 

to  being  a  straightforward,  capable  and  thoroiighly 
likable  man,  Mr.  Howe  stands  high  in  the  estima- 
tion of  the  other  members  of  his  profession  as  an 
engineer  of  note.  He  will.  I  feel  sure,  carry  out 
the  ambitious  program  mapped  out  by  Commissioner 
Allen  and  will  secure  the  best  results  for  the  city 
at  a  minimum  cost. 
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PARTICUL_AR    FOOD    FOR    PARTICULAR    PEOPLE' 


Stresses  on  the  inner  man  are  real  live  load  stresses.     Let  us  apply  the  proper  farter  of  safety. 

REGUUAR  LUNCH  NOON  AND  NIC3HT.    DELICIOUS  STEAKS  AND  SALADS 
OPEN   AFTER  THEATERS.     H.  V.  MILES    OS.  MANAGER 
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l^urn  on  the  Light! 

Nothing  that  is  good  fears  the  light, 
and  there   is   nothing  but  good   in 

WILLIAMS'  "AGRIPPA"  TOOL  HOLDERS 

*'THE  HOLDERS  THAT  HOLD" 

Good  design,  good  material,  good  work- 
manship and  good  service.  Holders  for 
ail  machining  operations.  Your  dealer 
will  serve  you. 

Booklet  on  Request 

J.  H.  Williams  &.  Co. 

"The  Drop-Forging  People" 
BROOKLYN  BUFFALO  CHICAGO 

Richards  St.  Vulcan  St.  W.  120th  St. 

St.  Catharines,  Ont.,  Canada 


RIGHT  AND  ON  TIME 

PRINTING 

FOR 

ENGINEERS 


Mail  orders  solicited  and  given 
prompt  attention 


Stover  Printing  Company 

115=117  North  Tioga  St.,  Ithaca,  N.Y. 


RIGHT  AND  ON  TIME 


BRINGING     MORE    DAYLIGHT    INTO     INDUSTRIAL 
BUILDINGS. 

Dr.  George  M.  Price,  writing  on  "The  Importance  of 
Li^ht  in  Factories,"  in  "The  Modern  Factory,"  states: 
"Light  is  an  essential  working  condition  in  all  industrial 
establishments,  and  is  also  of  paramount  influence  in  the 
preservation  of  the  health  of  the  workers.  There  is  no 
condition  within  industrial  establishments  to  which  so 
little  attention  is  given  as  proper  lighting  and  illumination. 
Especially  is  this  the  case  in  many  of  the  factories  in  the 
United  States.  A  prominent  investigator,  who  had  exten- 
sive opportunities  to  make  observations  of  industrial  es- 
tablishments in  Europe  as  well  as  in  America,  states:  "I 
have  seen  so  many  mills  and  other  works  miserably 
lighted,  that  bad  light  is  the  most  conspicuous  and  general 
defect  of  American  factory  premises." 

"My  own  investigations  for  the  New  York  State  Fac- 
tory Commission  support  this  view.  In  these  investigations 
it  was  found  that  36.7%  of  the  laundries  inspected,  49.2% 
of  the  candy  factories,  48.4%  of  the  printing  places,  50% 
of  the  chemical  establishments,  were  inadequately  lighted. 
There  was  hardly  a  trade  investigated  without  finding  a 
large  number  of  inadequately  lighted  establishments." 

Inadequate  and  defective  lighting  of  industrial  build- 
ings is  not  confined  to  the  establishments  in  New  York 
State  alone.  The  same  conditions  prevail  in  most  sections 
of  the  country. 

Such  conditions  as  mentioned  above  are  entirely  op- 
posed to  the  laws  of  health,  sanitation  and  eflticiency. 
Wherever  poor  lighting  conditions  prevail,  there  must  be 
a  corresponding  loss  of  efficiency  and  output  both  in  qual- 
ity and  in  quantity.  American  industry  is  not  using  nearly 
enough  daylight  and  sunlight  in  its  buildings.  Every 
endeavor  should  be  made  to  use  as  much  as  possible  of 
daylight  for  lighting  purposes.  To  obtain  this  it  is  of 
course  necessary  that  the  rays  of  daylight  and  sunlight 
are  permitted  to  enter  the  interior  of  the  buildings  as 
freely  as  possible,  with  the  important  modification  that 
the  direct  rays  of  the  sun  must  be  properly  diffused  to 
prevent  glare  and  eyestrain.  A  glass  especially  made  for 
this  purpose  is  known  as  Factrolite,  and  is  recommended 
for  the  windows  of  industrial  plants.  Windows  should  be 
kept  clean  if  the  maximum  amount  of  daylight  is  to  pass 
through  the  glass,  but  the  effort  will  be  well  repaid  by 
the  benefits  secured. 

In  the  presence  of  poor  lighting,  we  cannot  expect 
men  to  work  with  the  same  enthusiasm  as  when  a  well 
lighted  working  place  has  been  provided.  The  physical 
surroundings  have  a  deep  effect  upon  the  sentiments  of 
the  employes,  and  where  bad  working  conditions  are  al- 
lowed to  prevail,  there  is  invariably  a  lessening  of  morale 
and  satisfaction  created  thereby.  Neglecting  to  utilize 
what  nature  has  so  bounteously  provided,  daylight,  and 
which  is  so  essential  toward  industrial  efficiency,  we  have 
an  instance  of  wastefulness,  but  now  that  the  importance 
of  good  lighting  is  becoming  recognized,  undoubtedly  more 
attention  will  be  given  by  progressive  industrial  employ- 
ers to  furnishing  the  means  which  are  essential  for  their 
workers  to  secure  and  maintain  the  efficiency,  which  counts 
for  so  much  in  the  success  of  any  industrial  concern  in  this 
competitive  age. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report— "Factrolited." 

MISSISSIPPI     WIRE     GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicaeo. 
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Tennis  Rackets 


If  you  play  you  are  critical  of  your  racket. 
You  can  get  a  welUbalanced  racket  at  a  rea= 
sonable  price  if  you  buy  the  "Lee  Slotted 
Throat"  racket.  The  slotted  throat  gives 
just  the  right  spring  to  the  stroke. 


Cornell  Co=op.  Society 


MORRILL  HALL 


ITHACA,  N.  Y. 


AN    INVESTIOATION   OF    THE    ONE-HINGED   ARCHES 

(Continuod  fiom  page  l.")2) 
is  a  little  less  than  that  on  the  no-hinged  arch,  and 
much  grreater  than  that  in  the  two-hinged  arch. 
For  the  same  amount  of  horizontal  movement,  the 
increase  in  the  horizontal  reaction  in  the  two-hinged 
arch  is  29.8  kips,  while  that  in  tlie  no-hinged  arch 
is  161.0  kips.  Thus,  we  see  that  a  perfectly  firm 
foundation  is  re(}uircd  for  these  three  types  of 
arches. 

Remarks 
The  main  feature  of  this  investigation  consists 
in  the  discovering  new  formulas  and  relations  for 
the  one-hinged  arch.  These  formulas  and  relations 
are  then  carefully  studied  with  the  aid  of  numerous 
curves  and  diagrams,  and  their  characteristics  are 
revealed  by  means  of  critical  comparisons.  Al- 
though the  main  purpose  of  this  thesis  consists  in 
searching  for  new  theoretical  facts,  it  is  hoped  that 
it  may  stimulate  investigations  in  a  practical  treat- 
ment of  the  one-hinged  arch  with  regard  to  its  de- 
sign and  construction.  The  knowledge  of  the  sub- 
ject, however,  is  still  in  its  infancy.  Notwithstand- 
ing the  large  amount  of  study  and  the  labor  de- 
voted to  the  subject  treated  in  this  thesis,  other 
subjects  remain  to  be  investigated,  such  as  the 
economic  ratio  of  rise  to  span,  the  relative  merits 
of  solid  and  open  webs,  the  secondary  stresses,  etc. 


THE  END. 
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The  CIVIL  ENGINEER  takes  pleasure 
Elections  in  announcing  the  elections  of  Arthur  W. 
Crouch  '23,  of  East  Aurora,  N.  Y.,  and 
Ernest  W.  Downs  '23,  of  Danbury,  Conn.,  to  the 
Junior  Brisiness  Board,  as  a  result  of  the  competition 
just  ended.  The  board  also  wishes  to  express  its  ap- 
preciation of  the  excellent  work  performed  by  Mr. 
Hoivard  '2.!.  until  he  was  taken  sick  and  forced  to 
withdraw  from  the  competition. 


A  Statement 

of 

Policy 


With  this  issue  the  1921-22  board 
of  the  CIVIL  ENGINEER  takes  over 
control  of  the  magazine.  We  regret 
that  we  must  begin  our  term  of  office 
with  apologies,  such  as  are  due  for 
the  late  appearance  of  the  May  issue  and  of  this  issue. 
For  once  however  the  delay  is  due  neither  to  the  work 
of  the  Board  nor  to  the  printer.  The  recent  print- 
ers' strike,  which  started  on  the  first  of  May,  has 
disrupted  the  printing  trade  more  or  less  all  over  the 
country  and  in  Ithaca  mostly  more,  and  it  is  only  due 
to  the  untiring  efforts  of  the  printer  that  the  May 
issue  and  this  issue  appeared  anywhere  near  on  time 
or  even  at  all. 

It  will  be  the  policy  of  the  new  board  to  continue 
as  its  predecessors  have  done  to  publish  articles  that 
will  be  of  interest  to  both  the  engineer  and  the  stu- 
dent, and  we  ask  that  in  the  preparation  of  these  ar- 
ticles all  alumni  take  an  active  part.  In  the  past 
articles  have  been  received  mainly  from  those  who 
are  the  leaders  in  the  profession.  Those  who  are  not 
the  leaders  however  must  have  ideas  on  subjects  of 
professional  interest  which  would  prove  interesting 
to  others,  or  have  seen  or  heard  of  new  or  novel 
methods  of  treatment  of  work  or  materials  in  their 
line.  Possibly  the  thing  may  seem  trivial  to  you,  or 
upon  investigation  seem  to  be  so  simple  that  it  is 
self-'evident,  and  really  needs  no  explanation.  How- 
ever it  was  something  new  to  you,  why  shouldn't  it 
be  new  to  others?  It  was  something  that  interested 


you,  why  wouldn  't  it  interest  others  who  are  in  your 
same  line  of  work?  Francis  Bacon  in  one  of  his  es- 
says says  that  writing  develops  clear  thinking.  Why 
not  develop  a  little  clearer  thinking  ability  which 
will  help  you  out  and  at  the  same  time  help  us  out? 

Sometime  in  the  long  distant  past  the  idea  has 
arisen  that  student  articles  are  not  acceptable,  and 
with  that  view  prevalent  the  only  student  articles 
which  are  ever  published  are  occasional  abstracts  of 
theses  and  the  annual  report  of  the  Chief  Engineer 
of  the  Sophomore  Camp.  We  state  emphatically  that 
this  idea  is  absolutely  false  and  about  as  far  from 
our  true  intentions  as  anything  could  be.  We  will 
be  glad  to  publish  any  student  articles  received  pro- 
vided only  that  they  are  of  sufficient  merit  to  make 
interesting  reading  for  the  majority  of  our  readers. 

And  finally  of  course  it  is  our  aim  to  keep  our 
alumni  interested  in  the  college,  and  informed  about 
what  is  going  on  in  the  college,  and  to  increase  the 
amount  of  Cornell  Civil  Engineering  Spirit  that  there 
is  in  circulation,  and  to  keep  the  student  body  more 
or  less  acquainted  with  what  the  alumni  of  the 
college  are  doing,  have  done,  and  hope  to  do. 

In  conclusion  we  ask  only  that  the  present  board 
in  order  to  carry  out  its  design  and  purpose,  receive 
the  support  of  alumni  and  students  that  other  boards 
in  the  past  have  received.  With  it  we  believe  that 
the  Civil  Engineer  can  hold  its  rank  as  one  of  the 
hest  if  not  the  best  of  the  college  technical  magazines. 


The 

June 

List. 


The  forerunner  of  the  present  June  List  was 
published  for  the  first  time  in  Volume  One  of 
the  "Transactions  of  the  Association  of  Civil 
Engineers"  in  1893.  The  old  "Transactions" 
were  published  anually  and  contained  about 
ten  or  fifteen  pages  devoted  to  a  list  of  the  members 
of  the  Cornell  Association  of  Civil  Engineers,  the  rest 
of  the  publication  being  abstracts  of  lectures  deliv- 
ered before  the  association  during  the  year.  This 
(Continued  on  Page  X) 
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MEMBERS  OF  THE  ASSOCIATION  OF  CIVIL  ENGINEERS 

CORNELL  UNIVERSITY 

All  graduates  of  the  College  of  Civil  Engineering  up  to  and  including  1921 


Tlie  liome  or  permanent  addreas  is  given  on  the  lino  with 
the  name,  and  the  I)Usinoss  or  more  temporary  one  on  the  line 
below.  Wlien  only  one  is  given  its  position  is  an  index  of  its 
permanency,  except  when  forced  from  one  position  to  the  other 
by  lack  of  room.  The  addresses  in  italics  are  unreliable.  All 
changes  in  address  should  be  reported  promptly  to  the  Cor- 
responding  Secretary. 

Society  Membership: 

The     American     Society     of     Civil     Engineers,     Member, 

Abbott,  Clark  D  CE   '15 23  Bowers  St  Newtonville  Mass 

Asst  Engr  Associated  Factory  Mutual  Ins  Co  Boston  Mass 
•Ackhart,  Andrew  L  CE  '11  AMASCE  MAAAS  1864  E  71st  st 

Engr  Boldt  Constr  Co   ."5902   Euclid   Ave  Cleveland  O 
Adair,   Arthur  P  BCE   CE    '99 Indianhead  Md 

Mgng  Engr  Indianhead  Power  Plant  Constr 
Adams,  Arthur  CE  '01  MASCE  1022  Bedford  Ave  Brooklyn  NY 

Vicc-Pres  Adams  Evans  &  Co  410  Atlantic  Nat  Bank  Bldg 

Jacksonville  Fla 
Adams,  Morris  H  BS  in  CE  CE   '09 Princess  Anne  Md 

Secretary  Princess  Anne  Milling  Co 
Addams,  William  Jr  CE   '17 502  E  Pike  St  Cynthiana  Ky 

Grain  Biisiness  109  So  Main  St 
•Adee,  Chester  A  CE  '12 252  13th  Ave  Astoria  N  Y 

Patent  Attorney  Western  Electric  Co  463  West  St 
•Adelson,  Charles  E  CE  '15.-2446  Creston  Ave  New  York  Citv 

Asst  Factory  Mgr  United  Retail  Candy  Stores  130  E  13th  St 
Affeld,  William  C  CE  '02 

2725  Colfax  Ave  So  Minneapolis  Minn 

Pres  Twin  City  Trading  Co  106  Chamber  of  Commerce 

♦Agate,  Elroy  T  CE   '97 MAREA  MEIC  Pittsford  N  Y 

Agcaoili,  Eomarico   CE  '08 

MPh  Inst  E  &  A  Laoag  Ilocos  Norte  P  I 
'2d  Asst  to  Director  of  Public  Works  Manila  P  I 
Aguilar,  Juan  E  CE  '08 MCnSE  Santiago  de  Cuba 

Citv  Engr  and  Mem  Firm  Chalors  &  Aguilar  Engrs  &  Contrs 
•Aitchison,  William  M   CE  '12 18  King  St  Morristown  N  J 

Lehigh  Power  Securities  Co  Hunsicher  Bldg  Allentown  Pa 
Alexander.  Fred  B  CE  '74    606  California  St  Newtonville  Mass 

Rattan  Manufacturer  42  Everett  St  Allsfon  Mass 
Alexander,  Henry  D  CE  '93   MASCE  MAlbSCE  44  Terrace  Ave 

Sen  Asst  Engr  Dept  State  Engr  Barge  Canal  Office  Albany 

Allen,  G  James  CE  '12 Bethany  Man  Can 

Allen,  Gardner  P   BS  in  CE  CE  '16—618  Church  St  Flint  Mich 
Allen,  Lawrence  R  BS  in  CE  CE   '08 Amity  Ore 

Farmer  &  Stockman  .      .,-,,, 

*  Allen,  Myron  A   CE  '14.-42  Spruceland  Ave  Springfield  Mass 

Estimator  for  Fred  T  Ley  &  Co  Inc 
Allison,  William  F  BS  CE  '05...-M1ASCE  5264  19th  Ave  N  E 

Prof  Mun  &  Hwy  Egnrg  tTniv  of  Wash  Seattle  Wash 
•Amidon,  Edward  B  CE  '13 Marcellus  N  Y 

Clerical  Work  Bureau  War  Risk  Tns  Washington  D  C 
♦Anderson,  James  A  CE   '17 AMASCE  1  Letcher  Ave 

Assoc  Prof  Civil  Engrg  Va  Military  Inst  Lexington  Va 
♦Anderson,  John  T)   CE  '10 631  Throop  Ave  Brooklvn  N  Y 

Engr  Dwight  P  Robinson  &  Co  125  E  46th  St  N  T  C 
Anderson,  John  K    CE   '12 905  North  Ave  Wilkinsburg  Pa 

Civil  Engr  Rust  Engrg  Co  504  Dist  Nat  Bank  Bldg  Wash  D  C 
♦Anderson,  Robert  H   CE  '98 AMASCE  Sunnyburn  Pa 

Res  Engr  J  G  White  Engrg  Corp  Box  120  Syracuse  N  Y 
Anderson,  William  C  CE  '14 662  Decatur  St  Brooklyn  N  Y 

Engr  Stadium  Constr  Montclair  Acad  Montclair  N  J 

Andrew,  Earl  R  CE  '21 22  Park  Ave  Danbury  Conn. 

Andrews,  Don  E  CE   '05 Fairhope  Ala 

Fruit  Grower 

Andre^^'S,  Harrv  S    CE   '15 JASCE  Fulton  N  Y 

Andrews,  William  A  CE  '21 532  Lafayette  St  Grand  Haven 

Engr  Louden  Mach  Co  Chicago  111  [Mich 

•Antell,  Tristan  CE   '13 1116  Ocean  Ave  Brooklyn  N  Y 

Corporation  Dept  Guaranty  Trupt  Co  140  Broadway  NYC 

Appel,  Harris  A  CE  '08.---" 450  Fifth  Ave  Ne^v  York  City 

Armstrong,  Alexander  F  CE  '01 MASCE  19  So  Hawk  St 

Civil  Engineer  Albany  N  Y 
Armstrong,  John  E  CE  '08  MAREA  AMEIO  2358  Hutchison  St 


MASC!E.  Associate  Member,  AMASCE.  Associate,  AA8CE. 
Junior,  JASCE. 

The  American  Railway  Engineering  Association,  \LAREA. 

The  American  As.sociation  of  Engineers,  MAAE. 

The  American  Society  for  Testing  Materials,  MA8TM. 

The  Engineering  Institute  of  Canada,  Member,  MEIC. 
Associate  Member,  AMEIC. 

For  membership  in  the  other  societies  the  names  are  sim- 
ilarly abbreviated. 

Asst  Engr  Can  Pac  Ry  Co  401  Windsor  St  Sta  Montreal  Can 
•Armstrong,  Merwin  CE   '10 AMASCE  Fayctteville  N  Y 

Asst  Mgr  John  F  Byers  Mach  Co  Ravenna  O 
Arnold,  Carter  A  CE    '09 Elberton  Ga 

Wholesale  Grocer  and  Broker 

Arrastia,  Justo  CE  '21 Lubao  Pampanga  P  I 

Arronett,  Margaret  G  CE   '21 Petrograd  Russia 

Engrg  Petrograd  &  Moseoiw  Rwy. 
Artigas,  Agustin  CE  '21  2  a  Nuevo  Mexico  39  Mexico  City  Mex 
Ashburner,  Lesley  CE    '06 MEClPh 

3400  N  Charles  St  Baltimore  Md  - 
Ashby,  Charles  W  CE  '93 Box  190  R  F  D  4  Hampton  Va 

Chargeman  U  S  Naval  Station  Newport  News  Va 

Ashley,  F  Carl  CE   '05 A\LA^.SCE  Honeoye  N  Y 

♦Ashton,  Herbert  AB  '11  CE  '13  502  Cedar  Lane  Swarthmore  Pa 

Chief  Inspection  Bureau  PRR  Munhall  Pa 
♦Atwood,  Wiliam  G  CE  '92 MASCE  MAREA  St  Louis  Mo 

Mgr  St  Louis  Dist  Woods  Bros  Constr  Co  2117  Rwy  Exch  Bldg 
Augenblick,  Harry  A  CE   '10  LLB  JD 22  Stuyvesant  Ave 

Lawyer  810  Broad  St  Newark  N  J 
♦Auld,  Robert  J  CE   '14 Osborn  Ave  New  Hartford  N  Y 

Aid  U  S  Coast  and  Geod  Survey  Washington  D  C 
♦Aull,  Ludwig  CE  '10-- 1425  John  St  Baltimore  Md 

Civil  Engr  San  Juan  Porto  Rico 
Austin,  Herbert  A  R  CE  '13    AMASCE  MHEA  Wailuku  Maui 

1st  Asst  Engr  Citv  &  Co  20  Kapioilani  Bldg  Honolulu  T  H 
Austin,  Herbert  S  CE  '07  AMASCE  R  D  2-89  Poughkeepsie  NY 

Supt  Okla  Pipe  Line  Co  Box  1458  Muskogee  Okla 
Austin,  Robert  W  CE   '12 612  Myrtle  Ave 

Gen  Motors  Export  Corp  120  W  42nd  St  N  Y  C 
♦Avery,  Frederick  H  CE  '97 MASCE  1453  Foster  Ave 

Engr  in  Charge  of  Bridge  Constr  and  Reprs  Chicago  111 
Axtell,  Harold  A  CE   '11 MAAE  Perry  N  Y 

Sales  Engr  Truscon  Steel  Co  314  Woodward  Bldg 

'Washington  D  C 
Ayrea,  C  Morton  CE    '94 Holt  Ala 

Chief  Engineer  Central  Iron  &  Coal  Co 
Babcock,  Maurice  L  CE   '11 77  E  Main  St  Cuba  N  Y 

Mem  Firm  Higgins  Bros  &  Co  17  E  Main  St 
Bacharach,  Abram  F  CE  '16.1331  W  North  Ave  Baltimore  Md 

Salesman  Detroit  Trailer  Co  Grand  Central  Palace  NYC 
Bacon,  Claude  B  CE  '05 

Mine  Engr  Moctezuma  Copper  Co  Sonora  Mex 
♦Bacon,  Ethelbert  CE   '12 109  Park  St  WestfieldNJ 

Advertising  Tenth  Ave  at  36th  St  New  York  Citv 
♦Bacon,  George  M  CE  '93 MASCE  MNEWWA  MUtSCE 

Cons  Engr  311  Newhouse  Bldg  Salt  Lake  City  Utah 
Badger,  Henry  F  Jr  CE  '03  727  Edgemont  Blvd  Los  Angeles  Cal 
Bah.ie.iian,  Kevork  P  CE    '21 Kasta  Armenia 

c/o  J  G  White  Management  Corp  Ithaca  N  Y 
Baier,  Nathan  H  CE  '20 162  E  107th  St  New  York  City 

San  Engrg  W  Palm  Beach  Fla 
Bailey,  Earl  B  CE  '94 1228  Edward  St  Lakewood  O 

Traveling  Salesman 
Bailey,  John  D  CE   '00 870  W  Market  St  Lima  O 

Chief  Engr  The  Buckeye  Pipe  Line  Co  137  W  North  St 
Bailey,  John  S  CE    '14-1-.614  Madison  Ave  Montgomery  Ala 

Heriot  &  Co  Jeff  Co  Bank  Bldg  Birmingham  Ala 
Bain,  Patterson  Jr  BS  in  CE  MCE  '10— R  F  D  6  Columbia  Mo 

Farmer 
♦Baker,  Charles  H    '86— MASCE  MAIEE  Mohegan  Lake  N  Y 

Pres  Palm  Beach  &  Everglades  R  R  V-P  Amer  Cvnamid  Co 

V-P  Muscle  Shoals  Hydro-Elect  Co 
♦Baker,  Clarence  M  CE  '08  MCE  '16 MAAE  1813  Ray  St 

State  Sanitary  Engineer  Madison  Wis 
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•Baker,  Edwin  S  CE  '15 9610  Clifton  Blvtl  Cleveland  O 

Spc  a  B  Smythe  Real  Estate  Co 
•Baleom,  H  Gage  CE   '97— MASCE  Cornvvall-on-Hudson  N  Y 

Consulting  Engineer  10  E  47tli  St  New  York  City 
•Baldwin,  Ernest  H  CE  '92.-MASCE  Cornwallon-Hudson  N  Y 
Ball,  Ethan  F  CE  '14.--AMASCR  7127  Race  St  Pittsburgh  Pa 
Desnr  &  Estmtr  McClintic-Marshall  Constr  Co 

Ballard,  Wilson  T  CE  '16 1622  Mt  Royal  Ave  Baltimore  Md 

Balser,  Lewis  F  CE  '17 2520  N  Sixth  St  Harrisbiirg  Pa 

•Baltasar,  Apolinario  CE  '08  MPh  Inst  E&A  533  Reyna  Regate 
Superintendent  Street  Constr  &  Bridges  Manila  P  I 

Banks,  John  E  CE   '92 MASCE  FAAAS  Knoxville  la 

Assistant  Engineer  American  Bridge  Co  Ambridge  Pa 
•Banta,  Russel  V  CE   '09 

AMASCE  236  Sisson  Ave  Hartford  Conn 
Dist  Engr  Loekwood  Greene  &  Co  10]  Park  Ave  NYC 

Barbour,  Armour  W  CE  '12 523  W  112th  St  New  York  City 

Salesman  National  Bridge  Works  Inc  Long  Island  City  N  Y 
•Barbour,  Irvin  W  CE  '94    MMeAE  28  Belknap  St  Woodfords 
Asst  Engr  State  &  Fed  Aid  Hwys  State  House  [Me 

Augusta  Me 

Bardol,  Frank  V  E   CE  '89 MASCE  Buffalo  N  Y 

Engineer  &  Contractor  402  D  S  Morgan  Bldg 
Barnard,  William  H  Jr  CE   '13  1011  Woodbourne  Ave  Govans 
Asst  Engr  M  W  &  S  Southern  Ry  Charlotte  N  C  [Md 

•Barnes,  Fred  A  CE   '97  MCE   '98 

AMASCE  MAREA  MASTM  MAAE  FAAAS 
Director  School  Civil  Engrg  &  Prof  Railroad  Engrg  Cornell 
Univ  Ithaca  N  Y 

Barnes,  Morris  H  CE   '18 74  Beaver  St  Brooklvn  N  Y 

•Barnhart,  George  D  CE  '16 MAAE  Clayton  N  Y 

Asst  Rdwy  Val  Pilot  N  Y  C  B  B  Gr  Cent  Term  NYC 

Baron,  Edward  V  BS  CE   '10 AMASCE 

Contracting  809  Empire  Bldg  Detroit  Mich 
Barros,  Carlos  Paes  de  CE  '76-_.-MHInstSP  Sao  Paulo  Brazil 
Coffee  Planter  &  Pres  Textile  Co  Rua  Sa  Ifgenia  No  20 

•Barton,  Calvin  L  CE  '99 MASCE  New  York  City 

Engr  and  Contr  McHarg-Barton  Co  1328  Broadway 

Barton,  George  T  CE  '17 Montour  Falls  N  Y 

Sales  Engr  Seneca  Engrg  Co 

•Barzaghi,  Arthur  J  CE  '10 AMASCE  Stamford  Conn 

Estimator  Turner  Constr  Co  244  Madison  Ave  NYC 
Bassett,  Harold  R  CE  '19     JASCE  714  Dwight  St  Holyoke  Mass 

Engr  of  Mines  Union  Pacific  Coal  Co  Rock  Springs  Wyo 
•Bassett,  Herbert  H  CE  '02  MASCE  11  Iowa  St  Worcester  Mass 

General  Manager  Groton  Bridge  Co  Groton  N  Y 
•Bassler,  Robert  E   CE  '17 

MAAE  683  De  Kalb  Ave  Brooklyn  N  Y 
Aerontcl  Engr  Bur  Constr  &  Rep  Navy  Dept  Washington  D  C 

•Bates,  Carl  A  CE    '13 15  Clyfton  St  Plymouth  Mass 

Eng'neer  10  Oakley  St  Boston  Mass 

Bat.ier,  Henry  H  CE   '17 546  Hickory  St  Abilene  Tex 

Assistant  Engineer  City  of  Abilene 

Batley,  Edward  A  CE  '15 72  Heartt  Ave  Cohoes  N  Y 

Battin,  Henry  W  CE  '81  1964  Kenwood  Pkwy  Minneapolis  Min 
Supt  Winston  Bros  Co 

•Bauer,  Charles  F  CE   '13 AMASCE  520  W  114  St  N  Y  C 

Res  Engr  Mason  &  Hanger  Co  Gettysburgh  Pa 
Baugher,  William  H  CE  '14_._38  N  Fulton  Ave  Baltimore  Md 
•Baum,  John  A  BS.in  CE  CE  '05 

MAAE  42  Steuben  St  Crafton  Pa 

Asst  Engr  Corps  Pa  Lines  W  1013  Penn  Ave  Pittsburgh  Pa 

*von  Bayer,  August  H  CE  '00  MASME  MAIME  33  Walnut  Ave 

Superintendent  Semet-Solvay  Co  Wheeling  W  Va 
•Beahan,  Willard  CE   '78 

MASCE  MAREA  MAAE  2213  Bellfield  Ave 
Asst  Engr  N  Y  C  R  R  Rm  5  Gen  Offices  Cleveland  O 

Beale,  Arthur  W  CE  '13 66  Shepherd  St  Rochester  N  Y 

Building  Contraetor 

Beale,  David  CE   '17. Careywood,  Idaho 

Ranchman 
Bean,  Milford  C  CE  '72.. .24  E  Academy  St  McGrawville  N  Y 

Civil  Engineer  &  Surveyor 
•Beardsley,  James  W  CE  '91 

MASCE  MWSE  134  Rider  Ave  Syracuse  N  Y 
Engr  Mem  Cent  Hwy  Comm  Rep  of  Panama  Hotel  Tivoli 
Ancon  C  Z  Panama 

Bechel,  Charles  H  CE  '15 2803  W  Tuscarawas  St  Canton  O 

•Beck,  Charles  S  CE  '17 3232  Collingwood  Ave  Toledo  O 

Asst  Engr  charge  Physical  Testing  Dept  Willys-Overland  Co 
Becker,  Charton  I,  CE  '88  B  D  1  Philadelphia  Jefferson  Co  N  Y 

•Beckman,  Carl  T  CE   '15 249  Main  St  Northampton  Mass 

Wliolesale  Confectionery  Business 
Bee,  Charles  E  AB  MCE  '15  AMASCE  RED  1  Stephentown  NY 

Dairy  Farmijig 
Beebe,  Roscoe  C  CE  '92  MEmpTecCl  818  Water  St  Elmira  N  Y 
Engr  in  Chg  R  R  Details  Elmira  Plant  American  Bridge  Co 


Behrraan,  I  Ellis  CE  '10 AMASCE  1121  E  Baltimore  St 

[Baltimore  Md 

Beitz,  William  E  CE   '13 316  W  Center  St  Medina  N  Y 

Captain  and  Adjutant  USA  Germany 

Belden,  Clifford  H  CE   '99 34  Bristol  St  New  London  Conn 

Gen  Mgr  E  S  Belden  &  Sons  Inc  217  Laurel  St  Hartford  Conn 
•Behlcn,  George  A  CE  '12 

MAREA  AMASCE  119  W  Oglethorpe  Ave 
Architect  Cent  of  Ga  By  Savannah  Ga 
Bell,  Harold  I  CE   '05— AMASCE  22  Craigie  St  Portland  Ale 
Mgr  Br  Off  H  P  Cummings  Constr  Co  409  Fidelity  Bldg 

Bell,  Nelson  J  CE  '04 M.EC1D  1014  Bedfern  Ave  Dayton  O 

Schenck  &  Williams  Archts  908  Mutual  Home  Bldg 
•Bellinger,  Lyle  F  CE  '87  MASCE  Navy  Dept  Washington  D  C 
Cnundr   U    S   N   Pub    Works    Officer   8th   Naval    Dist   New 
Orleans  La 

Heltaire,  Mark  A  Jr  CE   '02 51  Lawrence  Ave  Detroit  'Mich 

Mfrs  Agt  Cons  Engr  on  Elect  Melting  805  Hammond  Bldg 
-emis,  Lloyd  E  CE  '19  MAAE  4318  Sheridan  Boad  Chicago  111 
Mem  E  W  Bemis  Co  139  N  Clark  St 

Benisch,  Henry  J  CE  '20 895  Jamaica  Ave  Brooklyn  N  Y 

Bennett,  Curtis  B  CE  '19  JASCE  507  W  Main  St  Biehmond  Ky 
Jun  Asst  Engr  Cleveland  By  Co  Cleveland  Ohio 

Bennett,   Ralph   8   CE    '20 

PliUit  Div  Amer  T  &  T  Co  195  Broadway  NYC 
•Bennett,  Bowland  K  CE   '18.. .Philadelphia  Jefferson  Co  N  Y 
McHarg-Barton  Co  Navy  Yard  Washintgon  D  C 

•Benson,  Charles  B  CE  'li 9  Hillside  Drive  Yonkers  N  Y 

Instructor  Sibley  School  of  Mech  Engrg  Ithaca  N  Y 

•Benson,  Orville  CE   '88 MASCE  Pequannock  N  J 

American  Bridge  Co  30  Church  St  New  York  City 

Benson,  Walter  V  CE  '17 Chatham  N  Y 

Bent,  Reginald  W  CE    '13 

Asst  Engr  Hydrog  Survey  Dept  Naval  Serv  Ottawa  Can 
Berman,  Herman  CE   '18  1218  E  Shepherd  St  NW  Washington 
Assistant  Examiner  of  Patents  [D  C 

•Bermel,  Peter  E  CE  '15---MA1SCE  450  Morris  St  Albany  N  Y 

Bernstein,  Max  CE  '16 771  Irving  Ave  Syracuse  N  Y 

Concrete  Designer  Truscon  Steel  Co  440  Gurney  Bldg 
•Berry,  Harry  V  W  CE   'l3-_202  Orient  Way  Rutherford  N  J 

Bcrtolet,  Hyman  E  CE    '99 Oley  Berks  Co  Pa 

Engineer 

Bertran,  Juan  M  CE  '18 P  O  Box  135  Humacao  P  R 

•Beye,  John  C  CE  '83 MAREA  MWeSE  1040  Wash  Blvd 

With  the  ICC  Div  of  Val  Chicago  111  [Oak  Park  111 

Bidgood,  Carlos  F  CE  '14 381  Myrtle  Ave  Albany  N  Y 

Hwy  Engr  US  Bur  Pub  Roads  Court  House  Omaha  Neb 

•Biele,  Frederick  J  CE  '09 7622  Seventh  Ave  Brooklyn  N  Y 

Sales  Engr  152  Chambers  St  New  York  City 
•Bilderbeek,  George  LC£  '06  AMASCE  MCnSCE  Groton  Conn 

Pres  Bilderbeek  &  Langdon  Inc  New  London  Conn 
•Bird,  Matthew  M  BS  CE   '12  AMASCE  MAAE  414  Cherry  St 

[Ranger  Tex 
Chief  Engr  Smith  Co  Hwy  Comm  Box  182  Carthage  Tenn 

•Birkhahn,  Jacques  CE   '08 MAAE  51  E  129th  St 

Asst  Engr  Transit  Constr  Comm  [New  York  City 

Birnbaum,   Milton  CE    '12 Trudeau   N    Y 

Birncr,  Isador  L  CE    '10 MAAE  AMASCE 

Dist  Sales  Mgr  Graver  Corp  220  Gwynne  Bldg  Cincinnati  O 

Bisbee,  Ben  H  CE   '01 523  Essex  Boad  Kenilwortli  111 

Contracting  Engineer  175  W  Jackson  Blvd  Chicago  111 

•Bishop,  Hubert  K  CE   '93 MASCE  Warsaw  N  Y 

Gen  Insp  Bur  Public  Boads  Washington  D  C 
•Bissell,  Frank  E  CE  '78  MCE  '79  MASCE  10515  Wilbur  Ave 
Chf  Engr  A  S  Hecker  Co  8701  Union  Ave  [Cleveland  O 

•Blake,  Henry  E  CE   '73 Elsmere  N  Y 

Asst  Engr  N  Y  State  Hwy  Dept  53  Lancaster  St  Albany  N  Y 

Blakeslee,  C  Albert  CE  '03 110  W  Front  St  Clearfield  Pa 

Chief  Engineer  Jefferson  Coal  Co  Coal  Glen  Pa 

Bianco-Morales,  H  CE   '15 Santurce  P  E 

Asst  Engr  Empresa  Constructora  del  Puerto  Ceuta  Africa 

•Blatch,  Nora  S  CE   '05 Greenwich  Conn 

Liggett  Building  New  York  City 
Blaylock,  John  C  BCE  CE  '07  MWSE  1232  Lake  Ave  Wilmette 
Pres  Lake  View  Iron  Wks  53  W  Jackson  Blvd  Chicago  111  [HI 
•Bli«knian,  Saul  CE  '11  Nelson  Ave  &  Mount  Stn  Long  Island 
Manufacturer  Metal  Specialties  199  Lafayette  St  [City  N  Y 
New  York  City 

•Blinn,  Thomas  W  CE   '12 749  Crawford  Ave  Detroit  Mich 

Draftsman  City  of  Detroit  St  Bwys 
Bliss,  Clarence  R  CE  '11_. AMASCE  89  Chestnut  St  N  Adams 
Asst  Engr  Power  Constr  Co  Worcester  Mass  [Mass 

•Blog,  Leon  CE  '15 5419  Fountain  Ave  Akron  O 

Ind  Engr  Goodyear  Tire  &  Rubber  Co 
Blundon,  J  Paul  CE  '17  JASCE  MAAE  JWVaEA  Riverdale  Md 
c/o  State  Road  Comm  Martinsburg  W  Va 
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•Pobker,  Harry  CE  '18 54  Thatford  Ave  Brooklyn  N  Y 

.  .'s  Uobker  Constr  Co  16  Court  St 
Boesch,  Clarence  E  CE   '06 AMA8CE  Durham  N  C 

Kngr  with  Gilbert  C  White  Box  562 

Bogart,  Bobcrt  D  CE  '08 620  W  Second  St  Little  Rock  Ark 

•Bogort,  Clinton  L  CE  '05 AMA80E  Elm  St  Teaneck  N  J 

Designer  Clyde  Potts  30  Church  St  Now  York  City 
•Bolger,  Edwin  G  CE    '13 1107   19th  Ave  Altoona  Pa 

Dist  Engr  Peabody  Coal  Co  P  O  Box  168  Marion  111 
•Bonner,  John  P  CE   '12    AMASCE  92  Euclid  Ave  Waterbury 

Bes  Engr  Greenbrier  &  Eastern  RR  Rainelle  West  Va     [Conn 
Boorstein,  Joseph  A  AB  CE  '05 344  80th  St  Brooklyn  N  Y 

Asst  Engr  Finance  Dept  Room  610  Mun  Bldg  NYC 
"Booth,  Raymond  CE  '10         AMASCE  30  Center  St  City  Island 

Engr  C  V  York  Cong  Co  127  W  Martin  St  Raleigh  N  C     [NY 
Booth,  Russell  C  CE    '11 ._ Groton  N  Y 

431  S  Grand  Ave  Los  Angeles  Calif 
Borges,  Domingos  G  CE  '15  Praca  Justo  Chermont  5  Para  Brazil 

Railway  Engineer 
*Boright,  William  P  CE  '92  MCE  '94 Chatham  N  Y 

With  J  W  Boright  Lumber  Co 
•Borst,  George  C  CE  '14--103  No  Seventh  St  Wilmington  N  0 

Aberthaw  Constr  Co  Beverly  Mass 
»Bo3hard,  John  A  CE  '13 472  E  Second  St  Provo  Utah 

Vice-Pres  First  National  Bank  Telluride  Col 
Bowen,  Corydon  H  CE   '93 Belle  Plaine  la 

Train  Master  C  &  N  W  Ry 
*Bowerman,  Edwin  R  BS  CE   '09  MAAE  9  Oakland  Ave  Eden 

Bowerman  Bros  Gen  Contrs  230  Ind  Trust  Bldg        [Park  R  I 

Providence  R  I 
Bowea,  Thomas  F  CE  '91 MBosSCE  Boston  Mass 

Engr  Chg  Sewer  Service  Rm  701  City  Hall  Annex 
•Bowles,  Albert  M  CE  '14 305  Avondale  Ave  Houston  Tex 

Vice-Pres  &  Gen  Mgr  Texas  Concrete  Constr  Co 
Bowles,  Robert  B  CE  '20 305  Avondale  Ave  Houston  Tex 

Civil  Engr  c/o  James  Stewart  Co  Humble  Oil  Bldg 
Bowman,  Ralph  M  CE  '09— AMASCE  1475  Columbia  Rd  Wash 

Asst  P  A  Otis  Steel  Co  Leader-News  Bldg  Cleveland  O     [D  C 
•Bowman,  William  L  CE  '04..MHarvS  of  NY  1522  Jessup  Ave 

Attorney  Room  &23  Equitable  Bldg  New  York  City 
•Boyajohn,  H  Milton  CE    '08 MASCE 

Cons  Engr  907  Krcsge  Bldg  Detroit  Mich 
Boynton,  Edmund  P  CE  '93 — 852  Second  Ave  Cedar  Rapids  la 

Merchant  117  So  First  St 
•Bracho,  Jos6  CE  '14 2a  de  Napoles  34  Mexico  City  Mex 

Geodetic  Engr  Good  Erp  in  Yucatan  Ap  255  Merida  Yue 

Mex 
Brady,  Samuel  D  Jr  CE  '21  1201  Fairmont  Ave  Fairmont  W  Va 
Brainard,  Albert  8  CE  '05  AMASCE  87  N  18th  St  E  Orange  N  J 

Engineer  Salesman  Standard  Oil  Co  31  Clinton  St  Newark  N  J 
•Brainerd,  Harold  A  CE  '07— -AMASCE  3905  Hawthorne  Ave 

Engr  Am  Bridge  Co  600  Continental  Bldg  Baltimore  Md 
Bramhall,  William  E  CE  '77  LLB  Aberdeen  Hotel  St  Paul  Minn 
•Brandes,  Fred  C  CE  '16  Mamoreneck  Rd  &  Sterling  Ave  White 

Instr  in  Civil  Engrg  Catholic  Univ  Wash  D  C       [Plains  N  Y 
Branin,  Frank  H  CE  '11 181  So  Eleventh  St  Newark  N  J 

Str  Dsnr  Hay  Foundry  Iron  Wks  15  E  26th  St  N  Y  (J 
*Braunworth,  Percy  L  CE  '06 MASCE  Roseland  N  J 

Ind  Engr  771  Broad  St  Newark  N  J 
Brewer,  Isaac  CE   '89 334  Huron  Ave  Sandusky  0 

Supt  Center  Liberty  Potash  Co  Green  River  Wyo 
Briede,  Otto  F  Jr  BE  CE  '09 416  Girod  St  New  Orleans  La 

Asst  City  Engineer  201  New  Orleans  Court  Bldg 
•Briggs,  Chauncey  M  CE  '17 6530  Yale  Ave  Chicago  111 

Office  Mgr  Maher  Engrg  Co  30  No  Michigan  Blvd 
•Brigham,  John  C  CE  '08 16  Shadyside  Ave  Summit  N  J 

City  Engineer  City  Hall 
Bright,  Joseph  P  CE  '17 1303  Franklin  St  Wilmington  Del 

Bethlehem  Shipbuilding  Co  59  Davis  St  WoUaston  Mass 
Bright,  William  B  CE  '00 5716  Cates  Ave  St  Louis  Mo 

Treas  J  H  Bright  Contrg  and  Bldg  Co 
•Brimberg,  Irwin  CE  '15 1167  45th  St  Brooklyn  NY 

Woolen  &  Coat  Bus  30-34  W  26th  St  New  York  City 
•Brockway,  Leon  M  CE  '08 Wolcott  N  Y 

Tech  Asst  to  Vice-Pres  Atlantic  Loading  Co  65  Broadway 

NYC 
Brodt,  Burton  W  CE  '14.. 1404  E  Jefferson  Ave  Detroit  Mich 

Sales  Engr  American  Auto  Parts  Co 
•Bronson,  Howard  F  CE  '10 AMASCE  Harrisburg  Pa 

Chf  Rural  San  Sect  Engrg  Div  State  Dept  Healtn 
Brooks,  Ernest  FhB  CE  '03 Cedarhurst  N  Y 

Starrett  &  Van  Vleck  Archts  8  W  40th  St  N  Y  C 
•Brooks,  George  G  CE  '94 1549  Jefferson  Ave  Scranton  Pa 

<;ivil  and  ^Iining  Engineer  700  Scranton  Life  Bldg 
•Brooks,  Landon  M  CE  '14. 1835  Bolton  St  Baltimore  Md 

Electrical  Contracting  432  No  Calvert  St 


Brooks,  William  E  CE  '13—616  Fairmont  Ave  Fairmont  W  Va 

Gen  Supt  H  C  Brooks  Co  Ine  Martinsburg  W  Va 
Brower,  Gerald  E  CE  '16 MFAA  Langley  Field  Va 

Capt  U  S  Air  Service 
Brower,  Irving  C  CE  '01 MASCE  MAWWA  34  Liberty  St 

City  Manager  Pontine  Mich 
•Brower,  Milton  W  CE  '11 64  Wathery  Ave  Bidgewood  N  J 

With  Electric  Bond  and  Share  Co  71  Broadway  NYC 
Brown,  Collingwood  B  Jr  CE'Ql  MASCE  MABEA  MEIC  Ithaca 

Engr  Asst  Canadian  Govt  Eys  Toronto  Ont  Can  [N  Y 

Brown,  C  Wesley  CE  '08 142  Trafalgar  St  Bochester  N  Y 

Bcal  Estate  53  Arcade 
•Brown,  Edgar  T  BCE  CE  '01  MAEEA  1006  Weld  8t  Little 

Civil  Engr  P  O  Box  747  Clarksburg  W  Va  [Bock  Ark 

Brown,  George  A  CE  '05 3300  St  Mary's  Ave  Hannibal  Mo 

Jeweler  307  Broadway 
•Brown,  Grover  C  CE  '06  MCE  '09  MASCE  204  Fairmount  Ave 

Asst  Chief  Civil  Engineer  Cambria  Steel  Co  [Ithaca  N  Y 

Johnstown  Pa 
•Brown,  Homer  C  CE  '97— Selah  Yakima  Co  Wash 

Fruit  Grower 

•Brown,  John  W  CE  '12 53  Ludlow  St  Waterbury  Conn 

Asst  Engr  MeClintic-Marshall  Constr  Co  Pittsburgh  Pa 
TJrown,  J  Winthrop  CE  '14 614  W  148th  8t  New  York  City 

Engineer  Guarantee  Constr  Co  140  Cedar  St 
'Brown,  Leigh  A  CE  '12 102  Eighteenth  St  Buffalo  N  Y 

Chief  Engineer  Iroquois  Gas  Co  311  Iroquois  Bldg 
Brown,  Leon  B  CE  '11 76  Winton  Bead  S  Bochester  N  Y 

Engr  in  Ch  Des  &  Tech  Wk  N  Y  State  Bys  267  State  St 
•Brown,  Morris  E  CE  '12.-43  Hawthorne  Place  Montclair  N  J 

Vice-Pres  Stephen  Ballard  Rubber  Co  90  W  Broadway  NYC 
^rnv  n,  X  Adelbert  CE  '03   MRES  152  Post  Ave  Rochester  N  Y 

Special  Assistant  Engineer  52  City  Hall 
•Brown,  P  DeWitt  CE  '13 235  Chestnut  St  Sewickly  Pa 

Prftsm  &  Designer  Fort  Pitt  Bridge  Works  Pittsburgh  Pa 
•Brown,  Rodney  D  CE  '13 3215  17th  St  NE  Washington  D  C 

Highway  Engineer 
Brown,  William  CE    '93 Belvidere  N  Y 

Farming 
Brownell,  James  P  CE  '91 MASCE  Carthage  N  Y 

Consulting  Engineer  19  Strickland  Bldg 
•Bruen,  Frank  CE  '78 69  Prospect  St  Bristol  Conn 

Cost  Engr  The  Sessions  Foundry  Co 
Bryan,  Lemuel  B  J  BCE  CE  '05 AMASCE 

Supt  Adams  Evans  &  Co  Thomasville  N  C 
•Bryson,   Thomas  B  CE    '94 AMASCE 

Contractor,   52  Vanderbilt  Ave  New  York  City 
Buchanan,  George  P  CE  '14 6113  Howe  St  Pittsburgh  Pa 

Gen  Sales  H  J  Heinz  Co 

Buck,  John  A  CE  '15 North  Warren  Pa 

•Buckman,  George  F  CE  '17---Queen  Anne  Road  Teaneck  N  J 

Drf  tn  and  Asst  Shop  Engr  NY  Shipbuilding  Corp  Camden  NJ 
•Budd,  Percy  H  CE  '09 AMASCE  84  Mt  Ave  Summit  N  J 

Eff  Engr  Lowenstcin  Radio  Co  397  Bridge  St  Brooklyn 
Buehler,  Albert  G  ¥  CE  '11  Apt  121  The  Portner  15&U  StsNW 

Patent  Attorney  Norris  Bldg  5th  &  F  Sts  NW  Wash  D  C 
Bnllard,  George  P  CE   '18 500  Todd  St  Wilkinsbnrg  Pa 

Draftsman  MeClintic-Marshall  Constr  Co 

Bullis,  Abram  R  BS  CE  '82 Macedon  N  Y 

Bunn,  Charles  H  Jr  CE  '17  MAPI  143  So  Munn  Ave  E  Orange 

Civil  Engineer  Standard  Oil  Co  Elizabeth  N  J  [N  J 

Burdick,  Roy  D  CE   '14 Cuyler  N  Y 

Captain  U  S  A  3d  Engrs  Schoficld  Barracks  T  H 
Bur6s,  Antonio  8  CE  '12 Adjuntas  P  B 

Asst  to  Chief  Civil  Engr  So  P  B  Sugar  Co  Ensenada  P  R 
•Burgard,  Willard  H  CE  '16 30  Burgard  Place  Buffalo  N  Y 

Care  of  Lackawanna  Steel  Co 
•Burkhart,  Ernest  D  CE  '13 482  Delaware  Ave  Albany  N  Y 

Engr  Grade  Crossings  N  Y  State  Pub  Serv  Comm  2d  Dist 
•Burnell,  Eugene  D  CE  '06 MASCE  575  Riverside  Dr  NYC 

Rm  604  Citizens  Bank  Bldg  Atlanta  Ga 
•Burnham,  Clifford  J  CE  '14 MAAE  3811  Seneca  Ave  Los 

Sen  Civil  Engr  Los  Angeles  Co  Flood  [Angeles  Calif 

Control  Dist 
•Burnham,  E  Lewis  AB  CE  '07 Berwyn  Pa 

1301  Morris  Bldg  Philadelphia  Pa 
•Burrage,  John  D  CE  '14—337  Washington  St  Newton  Mass 

125  Washington  Place  NYC 
•Burrows,  Earl  N  CE   '07  MCE  '14— MABEA  214  Bryant  Ave 

Asst  Prof  Bridge  Engrg  School  of  Civ  Engrg    [Ithaca  N  Y 
•Burt,  LeVan  M  CE   '01 Guilford  N  Y 

Asst  Engr  Bur  of  Highways  940  President  St.  Brooklyn  N  Y 
•Burton,  Floyd  E  CE  '13 575  Humboldt  St  Denver  Colo 

Partner  Burton  Seed  &  Prod  Co  1500  Afarket  St 
•Burton,  Frank  H  CE   '13 2038  Fairfax  St  Denver  Colo 

Partner  Burton  Seed  &  Prod  Co  1500  Market  St 
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•Burton,  Janios  T  CE  '14 MESPh  60  Pearl  Ave  Oil  City  Pa 

Engineer  South  Penn  Oil  Co  Pittsburgh  Pa 
•Burwell,  Eobert  L  CE  '01— MAAE  MASCE  2446  Twentieth  St 
Aid  Bur  Yds  &  Docks  Navy  Dept  Wash  DC  [N  W 

Bush,  HaroM  W  CE  '21 Warsaw  N  Y 

•Butchers,  Earle  B  CE   '01 604  Park  Road  Ambridge  Pa 

Butler,  William  M  CE  '01 309  Plum  St  Syracuse  N  Y 

Vice-Pres  &  Trcas  Butler  &  Beddcn  Inc  950  Canal  St 

•Button,  Ernest  D  CE  '99 449  No  Aurora  St  Ithaca  N  Y 

Pres  J  B  Lring  Engine  and  Garage  Co  117-129  E  Green  St 

Butts,  Harry  W  CE   '11 52  William  St  K  Ornnge  N  J 

Manager  Hodden  Place  Machine  Co  Ine  40  Hedden  Place 

Cacho,  Mariano  M  CE  '16—^ 233  Gral  Luna  Manila  P  I 

•Cadiz,  Alvin  G  CE  '15 473  Fourteenth  St  Brooklyn  N  Y 

Engineer  Willys  Corp  87  Lincoln  Park  Newark  N  J 

*de  Camp,  Horace  S  CE   '09 317  Biverside  Drive  NYC 

Treasurer  56  Commercial  St  Brooklyn  N  Y 
•Campaneria,  Juan  M  AB  CE   '13..MCu8E  Consulado  114  Alt 
Dist  Engr  Cuba  Cane  Sugar  Corp  Central  [Havana 

Perseverencia  Pr  Sta  Clara  Cuba 

Campbell,  Harry  G  CE   '14 Windsor  Hills  Baltimore  Md 

Supt  Henry  Smith  &  Sons  Co  Shipbuilders 

•Campbell,  John  B  BS  CE  '14 324  Church  Ave  Roanoke  Va 

Hydr  Engr  J  B  Campbell  Co  Bourse  Bldg  Phila  Pa 
•Canaga,  Gordon  B  AB  CE   '07— AMASCE  140  No  Broad  St 
iSon  Engr  Emergency  Fleet  Corp  [Phila  Pa 

Canfield,  G  Howard  CE    '10 AMASCE 

Hydraulic  Engineer  USGS  Juneau  Alaska 

Canfield,  Harold  T  CE  '13 183  Harbard  Ave  Boston  Mass 

Asst  Constr  Engr  Chas  H  Tenney  &  Co 

Cannon,  Clayton  P  CE  '10 2618  Calvert  8t  Baltimore  Md 

Constr  Mgr  B  F  Bennett  Bldg  Co  123  So  Howard  8t 
*de  la  Cantera,  Fernando  CE  '15  Bur  of  Insular  AtTairs  Wash- 
Prof  Univ  of  Philippines  Manila  P  I  [ington  D  C 
•Capen,  Charles  H  Jr  CE  '17.30  Whittlesey  Ave  E  Orange  N  J 
Asst  San  Engr  State  Dept  Health  Trenton  N  J 

•Carey,  Matthew  L  CE  '15 JASCE  YMCA  Greenwich  Conn 

Statistician  U  S  Rubber  Co  1790  Broadway  NYC 
•Carlin,  Jo3e])h  P  BS  CE  '97  MASCE  270  Wash  Ave  Bklyn  N  Y 
Pres  P  J  Carlin  Constr  Co  1123  Broadway  NYC 

Carpenter.  Clarence  C  CE  '17 R  F  D  6  Sidney  O 

Bridge  Foreman  MacArthur  Bros  Co  R  F  D  5  Johnstown  Pa 
•Carpenter,  Frederick  W  CE  '84  MASCE  Box  307  Newburgh  N  Y 
Cons  Engr  Bridge  Comm  Public  Bldg  Wilmington  Del 

Carson,  Richard  B  CE  '14 Woodlawn  Inn  Pittsfield  Mass 

Carswell,  David  W  CE  '12 121  St  Marks  Ave  Brooklyn  N  Y 

•Cartwright,  Frank  P  CE  '15 East  Bloomfield  N  Y 

Staff  mem  Roch  Bur  Mun  Res  25  E  Main  St  Rochester  N  Y 

Case,  George  W  BS  MCE  '12  AMASCE  MERWPa  3142  Avalon 

Prof  San  and  Hydr  Engrg  Univ  of  Pbgh  Pittsburgh  Pa     [St 

Castillo  y  Grau,  Antonio  CE  'lO.-AMASCE  MCuSE  Cienfue^os 

Engr  Board  of  Health  &  Cons  Engr  Box  1669  [Cuba 

deCastro,  Anastacio  F  CE  '21 1136  Singalong  Manila  P  I 

Caves,  Stuart  S  CE  '16 Phelps  N  Y 

Superintendent  Lumber  Yard 
Cesario,  Frank  CE  '16--.c/o  Antonio  Cesario  Port  Chester  N  Y 

Chadeayne,  Henry  F  CE   '18 Firthcliffe  N  Y 

Treas  &  Asst  Mgr  Allied  Industries  Cornwall  N  Y 
Chaffee,  Sidney  L  PhB  BS  in  CE  CE  '09.  .RD  13  Chalmers  Ind 

General  Manager  Farming 
Chamberlain,  Jos  J  Jr  CE  '11  AMASCE  1723  Grand  Ave  Day- 
Chief  Engr  Danis-Hunt  Constr  Co  908  Schwind  Bldg       [ton  0 
Chan,  Iu<;hoo  CE  '18.-.MChES  63  Fung  Yuen  Tai  St  Canton 

.^,       ,,        . ,,        ^  [China 

•Chandler,  Albert  H  CE  '02 361  Gates  Ave  Brooklyn  N  Y 

Asst  Engr  Queens  Borough  Coast  Square  Long  Island  CityNY 
Chandler,  Edward  A  CE  '17 23  School  St  Gardner  Mass 

Asst  Engr  Maint  Way  St  Louis  Div  Big  4  R  R 
Chang,  Ohen-Hsi  MCE  '21    MCHS  3  Ehr-Ohin-Lee  Tientsin  China 
•Char,  Kwang  Yi  CE  '12 7  Jessfield  Road  Shanghai  China 

Bankmg 
Chase,  Clement  E  CE   '10.  .AMASCE  JASTM  52  Brookside  Dr 

Asst  Engr  R  Modjeski  101  Park  Ave  N  YC    [Larehmont  N  Y 

Prm  Asst  Engr  Bd  of  Engrs  Delaware  River  Br  Phila  Pa 
Chase,  George  A  Jr  CE   '14. .2003  Longwood  St  Baltimore  Md 

Supt  Claim  Dept  Home  Friendly  Ins  Co 
Chase,  Richard  W  CE   '05 109  Madison  Ave  Holyoke  Mass 

With  Merrill  Oldham  &  Co  Bankers  of  Boston 
Chavanne,  John  J  Jr  CE  '21. .3969  Syosset  St  Woodhaven  NY 
Chen,  Cheng  S  CE  '17 7  Gin  Erh  Hutung  Lin  Chin  Kon 

Instructor  College  of  Communications  Peking  China 
Chen,  IVIao  K  CE   '12 Lwai-Kiang  Foochow  China 

Asst  Engr  River  Improvement  Comm  Tientsin  China 

Chen,  Poo  Wha  CE  '15  PhD  '17 Yungting  Fukien  China 

•Child,  John  T  CE  '12  AMASCE  1940  Oxford  St  Rochester  NY 

San  Engr  Bur  Mun  Res  25  Main  St 
Chirlian,  Gustave  CE  '21 913  Longwood  Ave  New  York  City 


Chiu,  Hsieh  Chun  MCE  '18 .MCliES  MiSSCh  Chung-Jen 

McClintic-Marshall  Constr  Co       [Chenghsien  Chekiang  China 
Pittsburgh  Pa 

•Cho,  Wen-Yueh  CE  '16 547  W  123d  8t  New  York  City 

Draftsman  Dept  Structures  N  Y  C  R  K  Grand  Cent  Term 

Chobot,  Edwin  F  CE   '21 129  Dean  St  Brooklyn  N  Y 

Instr  School  of  Civil  Engrg  Ithaca  N  Y 

Christensen,  Eiler  M  CE   '21 Norwich  N  Y 

Christian,  Joseph  H  CE  '20 Millville  Pa 

McClintic-Marshall  Constr  Co  158  Arlington  St  Niles  O 

•Christie,  J  G  Carlisle  CE   '14 MAWWA  Durham  N  C 

Associated  with  G  C  White  Engineers 
Chuck,  Hong-Sun  AB  CE   '12.. AMASCE  Tayeh  Hupeh  China 
Manager  Pacific  Trading  Co  Laidlaw  Bldg  Hankow  China 

•Chuckrow,  Charles  M  CE   '11 544  W  145th  St  N  Y  C 

Chief  Estimator  Fred  T  Ley  &  Co  Inc  19  W  44th  8t 
•Church,  Irving  P  CE  '73  MCE  '78  AASCE  7  South  Ave  Ithaca 
Prof  Applied  Mechanics  and  Hydraulics  Emeritus  [N  Y 

Cornell  Univ 
•Churchill,  John  P  BS  CE  '01  MASCE  19  Whittelsey  Ave  E  Or- 
Ohief  Engr  Hay  Foundry  and  Iron  Works  Co  [ange  N  J 

Newark  N  J 

Cianchini,  Louis  F  CE  '16 Coamo  P  B 

First  Lieut  USA  San  Antonio  Tex 

Clapp,  Robert  V  CE  '20 4403  St  Clair' Ave  Cleveland  O 

Clark,  Arthur  E  CE  '02  MASCE  7  Golden  Ave  White  Plains  N  Y 
Asst  Div  Engr  Transit  Constr  Comm  441  E  Tremont  Ave  NYC 

Clark,  Charles  CE  '09 Nichols  N  Y 

Kansas  City  Structural  Steel  Co  Kansas  City  Kans 

•Clark,  Charles  H  CE  '92 MASCE  MAREA  1716  E  81st  St 

Engr  M  of  W  Cleveland  Ry  Co  Cleveland  O 

•Clark,  Lester  P  CE    '17 6024  Chabot  Road  Oakland  Calif 

Engineer  for  Standard  Oil  Co 

Clark,  Otho  M  CE  '14 1330  Cherokee  Road  LouisviUe  Ky 

Sales  Mgr  Kosmos  Port  Cement  Co  614  Marion  Taylor  Bldg 
•Clark,  Robert  W  CE  '09. .11  Woodlawn  Terr  Waterbury  Conn 

Pres  and  Gen  Mgr  Clark  Constr  Co  168  Grand  St 
•Clark,  Thomas  8  CE  '94  MASCE  1436  E  17th  St  Brooklyn  N  Y 
Treas  &  Chief  Engr  Alphons  Custodis  Chinuiey  Constr  Co 
Bennett  Bldg  NYC 

•Clark,  William  D  CE   '15 Sidney  N  Y 

Domestic  Coke  Corp    Fairmount  W  Va 
•Clausz,  Irving  C  CE  '12  MAAE  1484  Westwood  Ave  Lakewood 
Asst  Engr  Cleveland  Union  Term  Co  Cleveland  O  [Ohio 

Clawans,  Edward  CE   '17 32  Rutgers  St  Newark  N  J 

Clay,  Leon  G  CE  '20 4132  St  Charles  Ave  New  Orleans  La 

With  Gilbert  &  Clay  Cotton  Futures  &  Exporting 
•deClerq,  Clarence  F  CE  '07  MAAE  5  Hotchkiss  St  Binghamton 
Asst  Engr  N  Y  State  Hwy  Comm  905  Press  Bldg  [N  Y 

•Cleveland,  Lou  B  CE  '07 261  Ten  Eyck  St  Watertown  N  Y 

Clift,  William  B  CE    '11 Omaha  Neb 

Vice  President  Omaha  Trust  Co 

•Clunan,  Albert  Jr  CE  '12 693  Flatbush  Ave  Brooklyn  N  Y 

Purch  Agent  J  G  White  Engrg  Corp  43  Exch  PI  N  Y  C 
•Cochran,  Jerome  BS  CE  MCE   '07  1518  Hamilton  St  Houston 
General  Contractor  First  National  Bank  Bldg  [Tex 

Cochran,  Thomas  F  CE  '20 257  Renshaw  Ave  E  Orange  N  J 

Produce  Comm  Merchant  290  Washington  St  N  Y  C 

Coekroft,  Donald  G  CE    '21 Northport  N  Y 

N  Y  Telephone  Co  24  Walker  St  N  Y  C 
Codas,  Alfredo  B  AB  CE  '12  MAAE  Azara  56  Asuncion  Para- 

[guay 

*Coe,  Ira  J  CE  '94 MAIMME  67  Santa  Clara  Ave  Oakland 

Cons  Engr  762  Mills  Bldg  San  Francisco  Calif  [Calif 

•Coffey,  Philip  T  CE  '14 229  Newton  Ave  Astoria  LINY 

Capt  6th  U  S  Engrs  Camp  Pike  Ark 

•Cohen,  Abraham  CE  '11 2109  Pitkin  Ave  Brooklyn  N  Y 

Cohen,  Morris  G  CE  '19 R  F  D  Box  66  Mouticello  N  Y 

Draftsman  N  Y  &  N  J  Bridge  &  Tunnel  Comm  NYC 

•Cohen,  Paul  CE  '15 569  W  150th  St  New  York  City 

With  Seelye  &  Eraser  Cons  Engrs  101  Park  Ave 

Cohen,  Samuel  CE   '09 1082  President  St  Brooklyn  N  Y 

Designer  Wilputte  Coke  Oven  Corp  New  York  City 

Coit,  Charles  W  CE   '00 Whatcom  Wash 

Inspector  Concrete  Road  Constr  Whatcom  Co 

•CoUett,  Walter  J  CE  '15 1061  E  19th  St  Brooklyn  N  Y 

1st  Lieut  USA  Coast  Art  Fort  Samesamesa  Honohilu  T  H 

Collins,  A  Stuart  CE  '18 717  Lafayette  Ave  Buffalo  N  Y 

With  Lackawanna  Bridge  Co 

•Collins,  Charles  W  CE   '89 Greenwich  N  Y 

Special  Track  Work  Engr  Lorain  Steel  Co  Johnstow^T  Pa 

Collum,  Thad  L  CE   '21 702  S  15th  St  Corsicana  Tex 

Instr  School  of  Civil  Engrg  Ithaca  N  Y 
•Colnon,  Redmond  S  CE  '87  AMASCE  408  Olive  St  St  Louis  Mo 
Fruin  &  Colnon  General  Contractors  615  Laclede  Bldg 

•Colston,  Albert  L  CE  '95 AASCE  MASTM  Brooklyn  N  Y 

Consulting  Engineer  1556  73d  St 
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•Coltmaii,  Robert  Jr  CE    '06  2436  First  Ave  Vancouver  B  C 

[Can 

Off   Engr   Glenville    A  Collins   Engrs   L.td    409   Credit 

Foncicr  Bldg 
♦Comstock,  Charles  W  CE  Met  E  MCE  '94  PhD  •98— MASCB 

Cons  Engr  First  National  Bank  Bldg  176  Grant  St 

Denver  Colo 
•Conant,  Frederic  W  CE  '14  MAAE  14  E  Valerio  8t  Santa  Bar- 
Captain  USA  3rd  Engrs  Scliofield  Barracks  T  U    [bara  Calif 
Concepcion,  Manuel  8  CE  '14 562  Legudra  St  Manila  F  I 

Vice-l'residont  Philippine  National  Bank 
"Condon,  John  Jr  CE   '08 1713  Sausonn  St  Philadelphia  Pa 

Cont  Mgr  Turner  Constr  Co  244  Madison  Ave  New  York  City 
*Conger,  Alger  A  CE  '97  MASCE  13  St  Elmo  Hoad  Worcester 

Hyd  Engr  New  England  Power  Co  35  Harvard  St  [Mass 

Conger,  Hiram  G  CE  '09 Nutley  N  J 

Clergyman  740  Kush  St  Chicago  111 
Conger,  Jay  Jr  CE    '16 Groton  N  Y 

\vith  Groton  Bridge  Works 
*Coiiger,  Laurence  J  CE   '07 Groton  N  Y 

Sales  Manager  Corona  Typewriter  Co  Inc 
Conger,  Walter  C  CE  '12 4706  Swiss  Ave  Dallas  Tex 

Mgr  Highway  Dept  Truscon  Steel  Co  Youngstown  O 
*Conklin,  William  E  CE    '00 MECNYC  Beacon  N  Y 

Gen  Mgr  So  Dutchess  Gas  &  Elec  Co  and  Fishkill  Elec  By  Co 

Fishkill  N  Y 
•Conkhng,  Leon  D  CE  '00  MASCE  M8PEE  516  So  Grand  Ave 

Prof  Civil  Engrg  Mont  State  Coll  Bozeman  Mont 
Conley,  James  CE  '10 308  E  Seneca  St  Ithaca  N  Y 

Highway  Contractor 
Connor,  I'rederiek  T  CE  '04 133  Dempster  St  Evanston  111 

Dist  Sales  Agt  Carbon  Steel  Co  819  By  Exch  Bldg  Chicago  111 

Conover,  G  Elliot  CE  '21 Asbury  Park  N  J 

Constana,  Frank  S  CE  '19 5485  Cornell  Ave  Chicago  111 

Engrg  Dept  111  Cent  By  Co 
Conway,  Herbert  H  CE   '11 Maplowood  N  J 

Branch  Mgr  Hedrieks  Constr  Co  of  N  Y  C  Houston  Tex 
Conwell,  Walter  L  CE  '11 969  E  State  St  Ithaca  N  Y 

Asst  Prof  Hwy  Engrg  School  of  Civil  Engrg  Cornell  Univ 
Cook,  James  B  CA"20  Riverview  Place  Hastings-on-Hudson  NY 

Draftsman  Hazen  Whipple  &  Fuller  30  E  42d  St  N  Y  C 

"Cooman,  Carl  C  CE   '15 AMASCE  W  Webster  N  Y 

Coons,  Paul  D  CE   '05 Riverside  111 

.-..  ot  V  al  Engr  C  B  &  Q  E  R  547  W  Jackson  Blvd  Chicago  111 
"Cooper,  James  A  Jr  CE  '16 426  56th  St  Brooklyn  N  Y 

Struct  Designer  Se^lye  &  Fraser  Cons  Engrs  101  Park  Ave 

NYC 

•Corbet,  Clinton  t  rF  '15 5638  Blackstone  Ave  Chicago  111 

*Corbin,  Horace  CE  '05 234  Pelton  Ave  Staten  Island  N  Y 

Asst  Engr  Pier  6  E  River  New  York  City 

Oormack,  Charles  M  CE  '20 395  Jersey  St  Buffalo  N  Y 

Cornell,  W  Rodney  BS  CE    '15— MSPEE  438  No  Aurora  St 

Asst  Prof  in  Applied  Meeh  Sibley  School  [Ithaca  N  Y 

of  Meeh  Engrg  Cornell  Univ 

Cortina,  Cesar  CE  '21 8  P  Macoris  Santo  Domingo 

»Corwin,  Daniel  C  CE   '08 AMASCE  Valley  Stream  N  Y 

Cory,  Harry  T  BEE  BCE  MCE  '93  MME  _--MASCE  MA8MI: 

Cons  Engr  U  8  Reclamation  Service  c/o  USG8  Wash  D  C 

Cosgrove,  Thomas  Jr  CE   '09 447  Second  St  Braddock  Pa 

*da  Costa,  Oscar  M  CE  '16  Rua  D  Marianna  213  Rio  de  Janeiro 

Engr  M  of  W  N  W  Brazil  Railway  Bauru  Sao  Paulo     [Brazil 

Brazil 

Courtney,  John  H  CE  '17 218  Eddy  St  Ithaca  N  Y 

Covert,  Pitt  Jr  CE  '13 366  C  Y  Ave  Casper  Wy 

Oil  Refining 
Cowan,  Lewis  A  BCE  CE  '05--Blackmore  Apts  Bozeman  Mont 

Civil  Engineer  Construction  Northern  Pacific  Ry 
*Cownio,  Donald  L  CE  '17-— 40  Bidwell  Parkway  Buffalo  N  Y 
*Cox,  Homer  F  CE   '97  MESNEPa  MAWWA  430' Colfax  Ave 

8upt  &  Chief  Engr  Scranton  Gas  &  Water  Co  Seranton  Pa 
•Cozzens,  Arthur  B  CE  '13  MAICP  MA8MI  255  E  28th  St  Bkln 

Assistant  Manager  Factory  Products  Corp  2  Rector  St     [N  Y 

NYC 
•Craig,  Dan  8  BS  CE  '13  MIoES  1169  21st  St  Des  Moines  la 

SecyTreas  Empire  Constr  Co  203  Flynn  Bldg 
Craig,  Joseph  E  BS  CE  '03  AMASCE  1449  Third  Ave  Columbus 

[Ga 
•Crandall,  Carl  CE  '12 AMASCE  404  Univ  Ave  Ithaca  N  Y 

Asst  Prof  Bwy  Engrg  School  of  Civil  Engrg  Cornell  Univ 
Crandall,  Lynn  CE  '10.— AMASCE  316  Hector  St  Ithaca  N  T 

Water  Commissioner  for  Big  Lost  River  Mackay  Idaho 
•Crane,  Albert  S  CE  '91 MASCE  MBosSCE 

Vice-Pres  J   G  White  Engrg  Corp  43  Exchg  Place  NYC 
Crane,  Frederick  W  CE  '19 60  Tennyson  Ave  Buffalo  N  Y 

Design  &  Est  Dept  Lackawanna  Bridge  Co 
•Critehlow,  Howard  T  CE  '10— AMASCE  577  Rutherford  Ave 

Water   Engr   Dept   of   Conser   &   Development   State   House 

Trenton  N  J 


•Crofts,  Edgar  R  CE   '10. — Hanover  Conn 

Designing  Engr  Roch  Gas  &  Elec  Co  Rochester  N  Y 
Crook,  C  Earl  CE  '16 317  So  Penn  St  Wheeling  W  Va 

Structural  Engineer  J  E  Moss  Iron  Works 
Crosette,  Murray  F  CE  '02 MAIMME  1136  Emerson  8t 

Cons  Engr  507  First  Nat  Bank  Bldg  Denver  Colo 
Grossman,  Ralph  S  CE  '11 MIES  Huntington  N  Y 

Prof  Civil  Engrg  Des  Moines  Coll  Des  Mx)ine8  la 
Crouch,  N  Seymour  CE  '90 127  W  11  8t  Erie  Pa 

Cashier  Shepherd  Engrg  Co 
•Cudebec,  Albert  B  CE  '08 MA.8CE  Paris  France 

European  Mgr  Ohio  Brass  Co  7  rue  de  Tilsitt 
•Cuff,  James  E  CE  '12 AMASCE  YiMCA  Rochester  N  Y 

Lawver  Rochr  Savings  Bank  Bldg 
•Culbertson,  William  J  CE  '15 211  Sheriff  St  Paris  111 

Constr  Dept  Holly  Sugar  Corp  Boston  Bldg  Denver  Colo 
•Cummin,  Gaylord  C  CE  '04--AMA8CE  MAWWA  31  Bellevue 

Cons  Engr  Inst  for  Pub  Service  51  Chambers    [Ave  Dayton  O 

St  N  Y  C 
•Cummin,  Hart  CE  '09 AMASCE  31  Bellevue  Ave  Dayton  O 

719  Am  Bk  Bldg  Kansas  City  Mo 
Cummings,  Edward  CE  '17-— 2877  Briggs  Ave  New  York  City 

Ward  Motor  Vehicle  Co  Mount  Vernon  N  Y 
•Cumings,  Elmore  D  CE  '80 ALVSCE  4608  15th  8t  N  W 

U  8  Asst  Engr  off  Chief  of  Engrs  20th  &  B  Sts  Wash  D  0 
•Cummings,  Noah  CE  '94— AMASCE  457  Dunham  Ave  Mt  Ver- 

Asst  Engineer  Dept  Plant  and  Structures  [non  N  Y 

Municipal  Bldg  NYC 
Curry,  Albert  CE  '02 Woodland  Road  Pittsburgh  Pa 

Real  Estate,  1507  First  National  Bank  Bldg 
•Curry,  Lynn  B  CE  '13 MAAE  Box  153  Mecklenburg  N  Y 

Civil  Engr  with  Gannett  Seelye  &  Fleming  Harrisburg  Pa 
•Curtis,  Charles  E  CE  '85— MASCE  111  Quarry  St  Ithaca  N  Y 

Supt  Bldgs  and  Grounds  Cornell  Univ 
Curtis,  Charles  W  CE  '88  LLB..-17  Melrose  St  Rochester  N  Y 

Statistician  Sill  Stove  Works  524  Oak  St 
•Curtis,  George  D  BS  CE  '09 AMASCE  316  Cass  St  Tampa 

Cashier  of  The  Morris  Plan  Bank  of  Tampa  [Pla 

Curtis,  Gram  CE   '72 323  No  Jefferson  St  New  Castle  Pa 

Meeh  Engr  &  Desnr  New  Castle  Works  Carnegie  Steel  Co 
Curtiss,  R  Elmer  CE   '04 41  Sumner  St  Hartford  Conn 

Contractor  and  Civil  Engineer  721  Main  St 
•Custer,  Lewis  B  CE   '07 57  North  St  Mt  Vernon  N  Y 

Bond  Dept  Guaranty  Trust  Co  140  Broadway  N  Y^  C 
•Dahmcn,  Ernest  A  CE  '06 113  Ferris  Place  Ithaca  N  Y 

County  Asst  Engr  Tompkins  Co  N  Y  State  Highway  Coram 
•Dailey," Bernard  C  CE  '17 600  W  192d  St  New  York  City 

First  Lieut  C  A  C  Fort  Mills  Manila  P  I 
Daley,  DeWitt  H  CE  '06 Chatham  N  Y 

Sen  Ast  Engr  N  Y  State  Barge  Canal  Off  Lyon  Block  Albany 

Dalton,  Douglas  A  CE  '14 Riverside  Conn 

•Daly,  John  W  CE  '12  AMASCE  238  Mayflower  Ave  New  Ro- 

Assistant  Engineer  Transit  Constr  Comm  [chelle  N  Y 

Brooklyn  N  Y 
•Daly,  Walter  P  CE  '16 612  Washington  St  Olean  N  Y 

Engineer  1212  Otis  Bldg  Philadelphia  Pa 
Danforth,  Thomas  F  CE  '15 364  Norwood  Ave  Buffalo  N  Y 

John  W  Danforth  Co  70-72  Ellicott  8t 
•Daniels,  Percy  N  CE  '15— -602  Stuyvesant  Ave  Trenton  N  J 

Sanitary  Engineer  State  Dept  of  Health 
Danis,  Beniamin  G  CE   '09 930  Chester  Ave  Dayton  O 

Pres  the  Danis-Himt  Constr  Co  Genl  Contrs  908  Schwind  Bldg 
•Dann,  Alexander  W  CE  '07--AMASCE  Sycamore  St  Haysville 

Vice-Pres  &  Treas  Keystone  Sand  &  Supply  Co  [Pa 

Pittsburgh  Pa 
•Darrow,  Henry  D  CE  '07 153  Pearl  St  Kingston  N  Y 

Assistant  Engr  N  Y  State  Highway  Comm  Div  No  1 
•Darrow,  Marius  S  CE  '99 ---A1LA.SCE  Kingston  N  Y 

Manager  Barber  Asphalt  Paving  Co  Madison  111 
•Darrow,  Warren  E  CE  '07 118  Boyce  Ave  UticaNY 

1502  Crittenden  St  Washington  D  C 
•Darrow,  Wilton  J  CE    '99 MASCE  Lakewood  N  Y 

Oceanside  Calif 
'Darville,  Merton  A  CE  '12 162  25th  St  Elmhurst  N  Y 

Off  Mgr  Constr  Dept  Turner  Constr  Co  244  Madison  AveNYC 
Daudt,  Ralph  B  AB  '07  CE  '10— AMASCE  MTSE  2629  Robin- 
Chief  Engineer  A  Bentley  &  Sons  Co  Toledo  O         [wood  Ave 
Davenport.  Ward  P  CE   '93 40  Church  St  Plymouth  Pa 

Supt  Spring  Brook  Water  Supply  Co  114  W  Main  St 
•Davidson,  Clarence  H  CE  '11  84  Monmouth  St  Springfield  Mass 

Designing  Engineer  Bureau  Public  Works  Manila  P  I 
Davis,  Carl  E  CE  '91 MemECl  1369  Madison  Ave  Memphis 

Hydr  Engr  Memp  Artesian  Water  Dept  [Tenn 

Davis,  Charles  S  CE  '89  MAREA  MASCE  306  Broad  St  Sewick- 

Cons  Engr  802  Century  Bldg  Pittsburgh  Pa  [ley,  Pa 

•Davis,  Donald  G  CE  '17 8  Noyes  St  Utica  N  Y 

Asst  Supvr  E  I  du  Pont  Co  Penns  Grove  N  J 
•Davis,  E  Russell  CE  '13 MA8MI  310  55th  St 
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Chief  Civil  Engr  2613  Huntington  Ave  Newport  Nenrs  Va 
Davis,  George  J  Jr  CE  '02  AMASCE  Pinehurst  Tuscaloosa  Ala 

Dean  &  Professor  Civil  Engrg  University  of  Ala 
Davis,  John  C  CE   '00 AMASCE  Milwaukee  Wis 

Simmons  &  Davis  Cons  Engrg  811  Majestic  Bldg 
Davis,  Lynn  L  CE  '96--MASCE  32  University  Ave  Buffalo  N  Y 

Prin  Asst  Engr  U  S  Army  Engrs  Off  540  Federal  Bldg 
Davis,  Meyer  CE   '08 MASCE  152  W  118  St  N  Y  C 

Contractor  &  Builder  55  Liberty  St 
Davis,  R  Menees  CE  '07 AMEL  36  Queens  Rd  Queens  N  Y 

Statistical  Editor  Electrical  World  New  York  City 
Davis,  Roland  P  SB  MCE  '08  PhD  '14  MAEEA  MASCE  Mor- 

Prof  Str  &  Hyd  Engrg  W  Va  Univ  &  Cons       [gantown  W  Va 

Br  Engr  State  Rd  Comm 
Dawson,  Francis  M  BS  in  CE  MCE  '13  AMEIC  MASTM  Truro 

Acting  Asst  Prof  Hydraulics  School  of  [Nova  Scotia 

Civil  Engineering  Cornell  Univ  Ithaca  N  Y 
Day,  Harold  CE   '20 Mexico  N  Y 

67  No  Franklin  St  Pottstown  Pa 
''Day,  Warren  E  CE '10 Oakdale  Stanislaus  Co  Calif 

Res  Engr  Phoenix  Utility  Co  Nesquehoning  Pa 

Deagon,  Arthur  CE  '21 190  Randall  Ave  Freeport  N  Y 

Dean,   George   W   BS   CE    '04 Griswold   la 

•DeCarre,  Octave  CE  '11_— 3522  13th  St  N  W  Washington  D  C 

Major  USA   C  A  C 
Decker,  A  Clinton  CE  '09--MAPubHA  MAWWA  759  Parkway 

San  Engr  Tenn  Coal  Iron  &  R  R  Co  [Fairfield  Ala 

Birmingham  Ala 
•DeGarmo,  Robert  M  CE  '09  MAAE  AMASCE  Coeoanut  Grove 

Asst  Engr  F  E  C  RR  St  Augustine  Fla  [Fla 

Degling,  Albert  O  CE  '20— 173  N  15th  St  E  Orange  N  J 

Asst  Engr  Cuba  Central  Ry  Sagua  la  Grande  Cuba 
*DeGolyer,  Calvin  8  CE  '10 Table  Rock  Farm  Castile  N  Y 

Farmer 
•Dehuff,  Wilmer  A  CE   '10 203  E  32  St  Baltimore  Md 

Associate  Professor  Johns  Hopkins  Univ 

•DcLano,  Harry  C  CE  '95 MASCE  Canastota  N  Y 

Delany,  Lewis  H  CE  '12 JASCE  Flint  Mich 

•Demarest.  John  McL  CE  '14. .584  W  152d  St  New  York  Citv 
Dennett,  Robert  C  CE  '04.AMASCE  40  Third  PI  Brooklyn  N  Y 

Off  Engr  Nat  Board  Fire  UnderwTiters  76  William  St  N  Y  C 
Dennis,  Harry  W  CE  '99 MASCE  871  No  Kenmore  Ave 

Constr  Engr  So  Cal  Edison  Co  Edison  Bldg  Los  Angeles  Cal 
Dennis,  Olive  W  CE  '20 1021  Madison  Ave  Balt'more  Md 

Drafts  Bridge  Engrg  Dept  B  &  O  RR 
Denniston,  Jesse  H  CE   '09 ^Cornwall  N  Y 

Engr  Storm  King  Hwy  N  Y  State  Hwy  Dept 
♦Devin,  George  CE  '73 MASCE  Los  Angeles  Calif 

Bridge  Engr  St  L  &  S  F  R  R  626  Frisco  Bldg  St  Louis  Mo 

•DeWitt,  John  CE  '17 Broadmore  Colorado  Springs  Colo 

"Diamant,  Albert  CE  '09 AMASCE  Pine  Hill  NY 

Constr  Engr  Chile  Exploration  Co  Tocopilla  Chile 
Dickens,  Wayland  CE  '09 Alpine  N  Y 

Asst  Engr  NYC  Board  of  Water  Supply  Gilboa  N  Y 
•Dickinson,  J  Haines  CE   '90 Montclair  N  J 

Mgr  &  Chf  Engr  Logging  Dept  Lidgerwood  Mfg  Co  96 

Liberty  St  N  Y  C 
•Dickinson,  William  E  CE  '14 

313  Federal  Bldg  Salt  Lake  City  Utah 
Diefendorf,  Charles  W  CE  '08.203  W  Borden  Ave  Syracuse  NY 
Dillard,  William  E  CE   '17 302  E  Main  St  Washington  Ga 

Engr  Converse  Bridge  &  Steel  Co  Chattanooga  Tenn 
•Dillenbeck,  Arvin  J  CE  '11 AMASCE  50  Wellington  Rd 

Contracting  594  Ellicott  Sq  Buffalo  N  Y 
•Dillenbeck,  Clark  CE   '88  MASCE  MEClPh  123  W  Upsal  St 

Asst  Chief  Engr  P  &  R  Ry  Co  Reading  [Germantown  Pa 

Term  Philadelphia  Pa 
Dimijian,  Aran  H  CE  '18 Ithaca  N  Y 

Res  Engr  for  Wm  C  Spiker  749  No  Boulevard  Atlanta  Ga 
•Dimon,  Daniel  Y  CE   '96 MASCE  Riverhead  N  Y 

Power  Specialtv  Co  111  Broadway  New  York  City 
•Dingle,  James  H  BA  CE  '92 ..MASCE  182  Tradd  St 

City  Engineer  Charleston  S  C 
•Diniierstein,  Nathan  CE  '17.1911a  Atlantic  Ave  Brooklyn  N  Y 
Distler.  Walter  G  CE  '13 2905  No  Calvert  St  Baltimore  Md 

Baltimore  Manager  Geo  A  Fuller  Co  American  Bldg 
Dittmar,  Albert  L  CE  '19 916  Erie  Ave  Williamsnort  Pa 

State  Hwy  Inspector  224  No  Broad  St  Jersey  Shore  Pa 
•Dittrich,  John  A  CE   '14 2555  Grand  Concourse  NYC 

Sales  Enfr  Blaw-Knox  Co  165  Broadway 
•Dixon,  DeForest  H  CE    '96  AMASCE  East  Shore  Rd  Great 

Vice  Pres  Turner  Constr  Co  244  Madison  Ave  NYC    [Neck  LI 
•Dockstader,  Simeon  E  CE  '10 No  Tonawanda  N  Y 

Superintendent  Engineer  American  District  Steam  Co 
•Dodge,  J  Lynn  CE  '94  MAAE  MASCE  253  Lake  Ave  Pitman 

Plant  Engr  U  8  Ship  Bldg  Emergency  Fleet  Corp       [N  J 

Hog  Island  Pa 


•Dodgson,  Frank  L  CE   '89 MAREA  Rochegter  N  Y 

Consulting  Engineer  General  Railway  Signal  Co 
Dodson,  Richard  8  BS  CE  '08  c/o  Adj  Gen  of  Army  Washing- 

Lt  Col  303d  FA  Manila  PI  [ton  D  C 

•Doebler,  Errol  W  CE  '15 Box  611  Sea  Cliff  N  Y 

Desng  Draftsman  Hazen  Whipple  &  Fuller  30  E  42d  St  NYC 
Dole,  Walter  S  CE  '92  MAGasI  1223  5th  8t  Santa  Monica  Calif 
Dominguez,  Rafael  CE   '04 MASCE  Rio  de  Janeiro  Brazil 

c/o  Anglo  Mexican  Petroleum  Co  Ltd  Box  252 
Donnellan,  George  P  CE  '10.. 10  Stratford  Park  Rochester  NY 

Engr  Brazos  River  Oil  Corp  520%  Spring  St  Shreveport  La 
Doores,  William  R  CE   '93 

Col  U  S  A  Coast  Art  Fort  Totten  N  Y 
Dornbach,  Earle  E  R  Ci;  '15  108  W  Main  St  Mechanicsburg  Pa 

Dorsey,  John  G  CE  '16 1059  Washington  St  Detroit  Mich 

Dougherty,  Nathan  W  BS  in  CE  CE  '13  MCE  '14.— AMASCE 

Head  Professor  Civil  Engrg  Univ  of  Tenn  [MSPEE  MAAAS 

Knoxville  Tenn 
Douglas,  Damon  G  CE  '21 Park  Ave  Mount  Vernon  N  Y 

Turner  Constr  Co  244  Madison  Ave  New  York  City 
Douglas,  P  Gordon  CE    '06 Hamadan  Persia 

Imperial  Bank  of  Persia 
Dow,  Hezekiah  S  CE  '15 JASCE  312  Lee  St  Evanston  111 

Field  Engr  Chicago  Union  Station  Co  Chicago  III 
•Dowling,  Joseph  L  CE  '89 Box  1805  Houston  Texas 

Vice-President  The  Texas  Pipeline  Co 
•Downey,  Archibald  S  CE  '96  MASCE  MPNWSE  906  Summit 

Civil  Eng  &  Contractor  310  Hoge  Bldg  Seattle  Wash  [Ave 
Doyle,  Hobcrt  E  CE   '12 916  Park  Ave  Richmond  Va 

Supt  Geo  A  Fuller  Co  402  Sweetland  Bldg  Cleveland  Ohio 
Drake,  Archibald  E  CE  '07... 490  Huron  Ave  Cambridge  Mass 

Supr  N  E  Travelers  Ins  Co  141  Milk  St  Boston  Mass 
•Dransfield,  Thomas  Jr  AB  CE  '10.12  Russell  St  Maiden  Mass 

Engr  Str  Dept  Stone  &  Webster  Ine  147  Milk  St  Boston  Mas.i 
Drennen,  Everett  CE  '08  MAIME  MNatCoalAssn  MRRCl  of  NY 

President  W  Va  Coal  &  Coke  Co  Elkins  W  Va 
•Driscoll,  James  F  CE  '17 105  College  Ave  Ithaca  N  Y 

c/o  Concrete  Steel  Co  524  Guardian  Bldg  Cleveland  O 
•Duba,  John  Jr  CE  'IS.MAAE  17  Stratford  Apts  Norfolk  Va 

Asst  Contr  Mgr  Public  Works  Off  Navy  Yd 
•Dubuis,  John  BA  CE  '09 AMASCE  3045  Johnson  St 

Asst  Prof  Civil  Engrg  Oregon  State  College  Corvallis  Ore 

Ducasse,  Vidal  CE  '20 8  Carlos  III  Havana  Cuba 

Duekham,  Albert  E  CE  '90 MESWPa  246  So  Rebecca  St 

Cons  Civil  Engr  413  House  Bldg  Pittsburgh  Pa 
Duffies,  Edward  J  CE   '88.. MAAE  MASCE  Washington  D  C 

U  S  Asst  Engr  Rivers  &  Harbors  Div  Off  Chief  of  Engrs 

War  Dept 
Duffies,  Edward  L  CE  '21. .2412  12th  St  NE  Washington  D  C 
Duncan,  Daniel  T  CE  '18 Ninety  Six  S  C 

Ensign  XT  8  N  R  F     U  S  S  Henderson 
Dunham,  Walter  H  CE  '94 187  Maryland  St  Buffalo  N  Y 

Chief  Engr  C  F  Ernsts  Sons  Iron  Works  75  Lathrop  St 
Dunlap,  Arthur  K  BS  of  CE  CE  '99..AMASCE  Barstow  Texas 

Cons  Engr  Ward  Co  Irrig  Dist  2 
•Dunn,  Albert  C  CE  '14 1725  Park  Ave  Richmond  Va 

Highway  Engr  Bur  Pub  Roads  Box  415 
Dunn,  Frank  S  CE  '92 MAGasA  MSEENY  Albany  NY 

Supt  Gas  Dept  Mun  Gas  Co  124  State  St 
•DuPr^,  Wallace  D  AB  AM  CE  '13 233  N  Church  St 

Manager  Ford  Agencv  Spartanburg  S  C 
•Durkan,  William  J  CE  ■'06__158  Flower  Ave  E  Watertown  N  Y 
•Durvea,  Edwin  Jr  CE  '83  MASCE  318  Lincoln  Ave  Palo  Alto 

Civil  &  Cons  Engr  1318  Humboldt  Bank  Bldg  San         [Calif 

Francisco  Calif 
•Duschak,  Ernest  A  CE  '06 231  Durand  St'Sarnia  Ont  Can 

Engineering  Department  Imperial  Oil  Co 
Dyson.  James  CE  '78.. .MAIME  1437  Reese  St  Silverton  Colo 

Civil  and  Min'ne  Encineer  U  8  Mineral  Surveyor 
Earl,  Mark  A  ns  MCE   '94 Muskogee  Okla 

Consulting  Engineer 

Eddy,  Allerton  CE   '21 Canaan  Conn 

Eddy,  Henry  T  CE  '70  AB  FhV  '72  jrAPhS  FAAAS  916  S  E 

6th  St  Professor  and  Dean  Emeritus  Univ  of  Minn  Minne- 
apolis Minn 
•Fdee,  Alfred  J  CE  '06 c/o  W  8  Edge  Westfield  N  J 

Asst  Mcr  U  S  Rubber  Pltn  Medan  Sumatra  DEI 
•Edee,  Walter  S  CE  '03  MACI  122  N  Euclid  Ave  Westfield  N  J 

Chief  Enp-ineer  Concrete  Steel  Co  Broadway  N  T  C 
•Edmnnd«.  Robert  C  CE  '18 617  E  16th  Ave  Denver  Colo 

Goodrich  Rubber  Co  Akron  O 
Edwards.  Elm"r  G  CE  '12  3341  Bryant  Ave  S  IVfinneapolis  Minn 

Hwy  Engr  U  R  Bur  Pub  Rds  410  Hamm  Bldg  St  Paul  Minn 
•Edwards.  James  H  CE   '88 MASCE  Passnic  N  J 

Asst  Chief  Eng  American  Bridge  Co  30  Church  St  N  T  C 
•Edwards,  Latta   V  BE  CE    '11 MAAE 

Cons  Engr  Winston-Salem  N  0 
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Kdwards,  Llewellyn  H  CE    '15 Uryden  N   Y 

Chief  of  Corps  M  W  Dept  Erie  RR  Meadville  Pa 
E<lH!irfl.s,  llobert  V  CE  '17 480  Manafielrl  PI  Brooklyn  N  Y 

AsHistant  Engineer  U  8  Gcol  Hurvey  Helena  Mont 
•Kghert,  .1  Byron  CE  '07 Sty.i  Hniith  Kl,  I'eekakill  N  Y 

Co  AsHt  Kngr  N  Y  State  Hwy  Comni  Westchester  Co 
*EKeberK,  Hans  O  ""   'oo 712  Jackson  St  Gary  Ind 

Su|>t  Labor  Illinois  Steel  Co  Gary  Wiirks 

•Ehle,  Boyd  CE  '86 MASCE  East  Creek  N  Y 

Rhlers,  .Joseph  H  MCE  '16 151  Seymour  St  Hartford  Conn 

Prof^  Structural  Engrg  Pei  Yang  Univ  Tientsin  China 
Ehlers,  Victor  M  BS  CE   '10     TexWWA  MAPubHA  LaGr.uige 

State  San  Engr  Capitol  Station  Austin  Tex  (Tex 

*Ehrlich,  Arthur  C  CE  '14 13  W  107th  St  New  York  City 

Chief  Engr  American  Tobacco  Co  1 1 1   Fifth  Ave 
•Eickelberg,  Frnest  W  CE   '13--AMAS(;E  1215  Parkwood  Dr 

Hydro  and  Geod  Kngr  UISC&GS  Wa  hington  DC  (Cleveland  O 
•Eidlitz,  Otto  M  CE  '81 MASCE  MA.STM  489  Fifth  Ave 

Engineer  &  Builder  30  E  42d  St  New  York  City 
*Eilenberger,  Charles  P  CE  '16--58  Grand  Ave  Middletown  NY 
Eisenbrandt,  Alexander  8  CE   '20.. .Ridge  Rd  Mt  Washington 

[Baltimore  Md 
Eisenbrandt,   Frederick  H   CE    '18  Ridge  Rd   Mt  Wasliington 

Assistant  Engineer  Dept  of  Sewers  [Baltimore  Md 

Eisner,  Benjamin  CE   '20 700  So  Broad  St  Trenton  N  J 

*Elkind,  Isadore  J  CE  '13 117  Saratoga  Ave  Yonkers  N  Y 

Asst  Manager  S  Blickman  199  Lafayette  St  NYC 
*Elliott,  John  E  AB  CE   '05 MElClT  1530  Riverside  Ave 

Plant  Engr  Trenton  Plant  Am  Bridge  Co  Trenton  N  J 

Ellis,  Albert  R  CE  '05 6339  Marchand  St  Pittsburgh  Pa 

Ellis,  Douglas  MCE  '20 209  Albert  St  KingE-ton  Ont  Can 

♦Ellis,  Guernsey  "W  CE  '04 MAAE  3  Olive  PI  Hornell  NY 

Asst  Eng  N  Y  State  Highway  Department 
*EIlis,  Lawrence  R  CE  '04. 5230  2l8t  St  NE  Seattle  Wash 

Secretary  Rogers  Mylroie  Lumber  Co 
♦Ellsworth,  Goodwin  D  Jr  CE  '10  1248  Girard  St  NW  Wash  DC 

G  I)  Ellsworth  Co  Contrg  Engrs  412  U  S  Nat  Bank  Bldg 

Portland  Ore 
*Elting,  Oscar  R  CE  '14 AMASCE  New  Paltz  N  Y 

Asst  Engr  Bureau  of  Water  Supply  Akron  O 
*Elton,  Richard  L  CE  '12  AMASCE  3330  Tracy  Ave  Kan  City 

Manager  Builders  Material  Supply  309  Republic  Bldg       [Mo 
*Elwood,  Prank  E  CE   '06 Gouverneur  N   Y 

Business  Taber  Alberta  Can 

•Ely,  G  Wells  CE  MCE   '11 190  Wachworth  Ave  N  Y  C 

Emmert,  Luther  D  CE  '11 1704  Hinman  Ave  Evanston  111 

Rep  Buffalo  Forge  Co  562  W  Washington  Blvd  Chicago  111 
•Engel,  Arthur  W  CE   '09 333  Thorn  St  Sewickley  Pa 

Str  Designer  Am  Br  Co  1420  Frick  Bldg  Pittsburgh  Pa 

Engel,  Joseph  8  CE   '20 615  Quincy  St  Brooklyn  N  Y 

*Engle,  Francis  J  CE  '10  MAAE  2000  32d  Ave  So  Seattle  Wash 

Asst  Engr  Great  Northern  Rv  Rm  310  King  St  Sta 
*Ei>i)leur,  Charles  Jr  CE  '17 266  E  162d  St  New  York  City 

Salesman  Export  Dept  Consolidated  Steel  Corp  25  Broadway 
*Erickson,  Charles  E  CE  '10 1616  East  Howell  St 

Contracting  &  Lumber  317  Hage  Blder  Annex  Seattle  Wash 
*Erisman,  Henry  L  CE  '92 .5433  Page  Blvd  St  Louis  Mo 

R  of  W  Appraiser  St  L  &  8  F  Ry  Co  631  Frisco  Bldg 
•Etnyre,  Samuel  L  CE  '88 MlaES  MAWWA  303  2nd  St 

Superintendent  Water  Works  Co  Council  Bluffs  la 
Evans.  Edward  A  CE  '06 511  W  143d  St  New  Y'ork  City 

Du  Pont  Engineering  Co  Gibbstown  N  J 
Evans,  William  H  CE  '15.. 2321  West  End  Ave  Nashville  Tenn 

Civil  Engr  Standard  Oil  Co  of  La  1206  Whitney  Cent  Bldg 

N  Orleans  La 

*Eyrich,  Harold  R  CE   '14 Phoenbtville  Pa 

Fahey,  Aloysius  A  CE   '14 Eastport  Me 

•Fahy,  Charles  H  CE  '17 21  Arnold  Park  Rochester  N  Y 

Fairbanks,  Herbert  S  CE  '10 2041  E  32d  St  Baltimore  Md 

Sen  Hwy  Engr  Bur  Pub  Roads  Dent  of  Agr  Wash  D  C 
*Falkenau,  Louis  CE   '73  MCE   '77  6901  Crandon  Ave  Chicago 

Retired  [yjl 

*Fanclver,  Archie  J  CE  '11 2203  Ditmar  Ave  Brooklyn  N  Y 

Telephone  Engineer  N  Y  Tel  Co  81  Willoughby  St 
*Farlin.  Charles  D  CE   '13 Glens  Falls  N  Y 

200  Edgewater  St  Rosebank  N  Y 
Farmer,  William  F  CE  '76 126  Amherst  St  Nashua  N  H 

Retired 
Farr,  Newton  C  CE  '09 4737  Woodlawn  Ave  Chicago  111 

Real  Estate  140  So  Dearborn  St 
*Fnrrin<Tton,  William  S  CE  '88..359  Norwood  Ave  Buffalo  N  Y 

Pres  &  Treas  General  Flour  &  Feed  Co  18  Letchworth  St 
•Fassett,  Newton  C  CE  '04 1,50  L.ake  St  Elmira  N  Y 

Elmira  Rep  Hemmhill  Noyes  &  Co  of  N  Y  C 
Faucher,  Crril  A  CE  '10 268  Alexander  St  Rochester  N  Y 

Sunt  of  Constr  Turner  Constr  Co  244  Madison  Ave  NYC 
Faustman,  William  F  CE  '07  MAAE  423  22d  St  Sacramento  Cal 

Asst  Engr  Calif  State  Hwy  Conim  207  Calif  Fruit  Bldg 


J'ay,  Alfred   L  CE    '20 Longmeadow   .MawR 

Draftsman   Hool  &  Johnson  Cons  Engrs  445   Milwaukee  8t 
Milwaukee   Wis 

Fay,  Arthur  T  CE  '12— .Coopergtown  X   Y 

Asst  Constr  Engr  Semet-8olvay  Co  Buffalo  N  Y 
*Fear,  Holbert  W  CE  '13 74  Progpc<!t  St  Gloversville  N  Y 

Member  Firm  Fear  &  White  Glove  Manufacturers 
♦Feehan,  Harry  J  CE  '14 .807  E  State  8t  Ithaca  N  Y 

Truscon  Steel  Co  58  Lafayette  Blvd  Detroit  Mich 
■  Fein,  Paul  CE  '17 159  Beach  45th  St  Edgeinere  N  Y 

('ivil  Engineer 
•Feiner,  Mark  A  CE  '13 3143  Broadway  New  York  City 

With  P  Feiner  335  W  44th  St 

*Feldman,  Louis  CE  '16 883  Longwood  Ave  N  Y  C 

Felknor,  James  M  AB  CE  '09 R  D  No  3  Morristown  Tenn 

Assistant  Engineer  Colusa  Calif 
•Fellman,  Morris  CE  '09 140  W  69th  8t  N  Y  C 

Designer  &  Engineer  SMI  Engrg  Co  15  E  40th  8t 
Ferguson,  George  A  CE  '01  628  Eleventh  Ave  No  Seattle  Wash 

Pres  Ferguson  Constr  Co  403  Securities  Bldg 
•Ferguson,  Oscar  W  CE   '75 724  G  8t  N  E 

Hydrographic  &  Geodetic  Engr  U8C&GS  Wash'  D  C 

•Fernandez,  Francisco  J  CE  '17 Box  518  Cienfuegos  Cuba 

Femow,  Ross  R  CE   '02 16  Admiral  Road  Toronto  Ont  Can 

Cons  Engr  1524  Chestnut  St  Philadelphia  Pa 
•Ferrer,  Francisco  J  CE  '17  Concejal  Veiga  18  Vibora  Havana 

[Cuba 

Ferris,  George  F  CE  '81 Sierra  Madre  Calif 

•Ferris,  Ralph  J  CE  '07 

Asst  Engr  State  Water  Supply  Comm  of  Pa  Harrisburg  Pa 
Fertel,  Arthur  CE  '21 303  Hooper   St  Brooklyn  N  Y 

Asst  Engr  N  Y  State  Hghwy  Comm  Ithaca  N  Y 
•Field,  Arthur  M  CE   '14 AMASCE  25  Argyle  St 

Hopkins  &  Field  Cons  Engrs  349  Cutler  Bldg  Rochester  X  Y 
•Fields,  Frank  V  CE  '18 21  Serrell  Ave  Binghamton  N  Y 

Lisle  N  \' 
Filby,  Ellsworth  L  CE    '17 MAPubHA  1614  Senate  8t 

State  San  Engr  State  Board  of  Health  Columbia  S  C 
•Filkins,  Claude  W  L  CE    '93  MCE    "94. ..1701   Madison  Ave 

Civil  Engr  &  Contr  725-6  Commercial  Trust       [Soranton  Pa 

Bldg  Philadelphia  Pa 
Finch,  Burtis  J  CE   '07 MAAE  416  28  St  Ogden  Utah 

Dist  Eng  IT  8  Bur  of  Pub  Rds  Dist  No  12 
Finch,  Jerry  C  CE   '02 827  Lancaster  St  Albany  N  Y 

Acting  Secretary  N  Y  State  Highway  Comm 
•Finkelnburg,  Elliot  A  CE   '15 .".R  D  1  Missoula  Mont 

Chief  Hydrographer  Minidoka  Irrigation  Dist  Rupert  Ida 
•Finkelstein,  Nathan  R  BS  CE  '11... 157  W  79th  St  N  Y  C 

Sec  &  Treas  Sam  Finkelstein  &  Co  807  Broadway 

Finlev,  George  I  CE   '00 104  E  End  Ave  Pittsburgh  Pa 

•Firth,  Elmer  W  CE  '95  AM  PhD  AMASCE  1  John  St  Jamaica 

Asst  Engr  in  charge  Maint  Bur  Sewers  Bor  of  Queens  NYC 
•Fii-cher,  Nemo  M  CE  '12 21st  St  Flushing  LINY' 

Sales  Manager  Mulford  Haas  Co  Brooklyn  N  Y 
♦Fish,  John  C  h  CE   '98. .MASCE  MAREA  308  Lincoln  Ave 

Prof  Railroad  Engrg  Stanford  Univ  Palo  Alto  Calif 
♦Fisher,  Ckrence  F  CE   '09 367  E  149  St  Cleveland  O 

Superintendent  Lundoff-Bicknell  Co 
Fisher,  Frederick  W  CE  '03 MASCE  MRoES  Fairport  N  Y 

Adjuster  Employment  &  Safety  Mgr  Roch  Gas  &  Elect  Corp 

Fisher,  Harold  S  CE  '20 499  Plymouth  Ave  Buffalo  NY 

Fisher,  John  E  CE  '18 308  W  Seneca  St  Ithaca  N  Y 

♦Fisher,  Wager  CE  '99 AltASCE  Bryn  Mawr  Pa 

Cons  Engr  815  Commonwealth  Bldg  Philadelphia  Pa 

Fitch,  Charles  W  CE   '10 c/o  Southern  Rv  Washington  D  C 

Fitch,  Squire  E  CE  '00  MASCE  42  Academy  St  Westileld  N  Y 

Div  Engr  N  Y  State  Hwy  Dept  Buffalo  N  Y 
Fitzgerald,  James  W  CE  '18 James  St  Clayton  N  Y 

Asst  Cashier  Nat  Exchange  Bank  and   Auditor  for  Village 
♦Fitzgerald,  John  M  CE  '09 MARvB&BA  Fillmore  N  Y 

Roadmaster  Cent  of  Ga  Ry  Room  209  Term  Sta  Macon  Ga 
♦Fitzpatrick,  Frank  T  CE   '15 432  W  51st  8t  N  Y  C 

Jul'.  AsFt  N  Y  State  Public  Service  Comm  1st  Dist 
Fitzpatrick,  Paul  E  CE  '21 2037  Seneca  St  Buffalo  N  Y 

Building  Construction 
♦Fitz-Randolph,  W  S  CE   '05 MAAAS  Sloatsburg  N  Y 

Prod  Engr  Ord  Dept  U  S  A  Art  Am  &  Expl  Sect  Bridgeport 

Conn 
Flanigan,  Horace  C  CE  '12. .Quaker  Ridge  New  Rochelle  N  Y' 

Fleming,  Thomas  Jr  BS  CE  '05 MASCE  648  Maryland  Ave 

c/o  Oil  Well  Supply  Co  Pittsburgh  Pa 

♦Fleming,  Thomas  J  CE  '13 29  Beacon  St  Waterburv  Conn 

♦Flvnn,  Walter  Y  J  CE  '12 118  W  48th  St  New  York  City 

Foard,  Arthur  V  CE  '06  AMASCE  1602  Linden  Ave  Baltimore 

Asst  Supt  Md  Dredging  &  Contracting  Co 

Follansbee,  Robert  CE    '02 MASCE  Denver  Colo 

Dist  Engr  U  S  G  S   403  P  O  Bldg 
Foote,  Benjamin  F  AB    '13  CE   '16  831  Holland  Ave  Wilkins- 
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c/o  PittsburghDes  Moines  Steel  Co  Pittsburgh  Pa     [burg  Pa 
Ford,  Robert  G  CE   '07 Bellwood  Pa 

Supvr  Williamsport  Div  Penn  RR  Lock  Haven  Pa 
•Forrest,  Geo  M  BS  CE  '02 MAjSMT;  704  Paxiraosa  Ave 

General  Supt  IngersoU  Rand  Co  Pliillipsburg  N  J  [Easton  Pa 
Forster,  Clarence  E  CE   '15 34  Willow  Lawn  Buffalo  N  Y 

Asst  Engr  Natl  Aniline  &  Chem  Co 
•Fort,  Edwin  J  CE  MCE  '94 iLASCE  MASTM  MASMI 

City  Manager  Niagara  Falls  N  Y 

•Fortier,  Ernest  C  CE  '18 615  E  Walnut  St  Pasadena  Calif 

•Foster,  Frank  G  CE  '10 12  St  James  St  Newton  Mass 

Engr  Fred  T  Ley  &  Co  Inc  19  W  44th  St  N  Y  C 
•Foster,  Henry  A  i)S  CE  '16--205  Garfield  Place  So  Orange  NJ 

Parker  Klapp  Brinckerhoff  &  Douglas  84  Pine  St  NYC 
•Foster,  Thomas  M  CE   '04---5659  Rosemary  PI  N  Orleans  La 

Asst  Secv  Louisiana  Fire  Prevention  Bur  438  Baronne  St 
•Foster,  willard  S  CE  '19  JASCE  161  Ridge  Road  Rutherford 

Asst  Engr  Belding  Paul  Corticelli  Ltd  St  Johns  PQ  Can    [N  J 
Fountain,  Thomas  L  BS  m  CE   '05-— MASCE  College  Sta  Tex 

Res  Engr  Lockwood  Greene  &  Co  115  Bloomfield  Ave  Passaic 

N  J 
•Fowler,  Charles  H  CE   '14 Little  Falls  N  Y 

Truscon  Steel  Co  2541  Oliver  Bldg  Pittsburgh  Pa 
•Fowler,  George  CE   '14 1568  E  18th  St  Brooklyn  N  Y 

Org  &  Choirmaster  St  Chrysostom 's  Chapel  Trinity  Parish 

NYC 
Fox,  A  Manuel  CE   '11 131  Saratoga  Ave  Yonkers  N  Y 

Engrg  Asst  Gen  Val  Counsel  N  Y  C  RR  3634  GOT   NYC 

Fox,  Charles  J  CE    '11 Ellicottville  N  Y 

•Fox,  Robert  L  CE  '09-— AMASCE  126  State  St  Batavia  N  Y 

Citv  Engineer  Bethlehem  Pa 
•Frank,  Alfred  CE    '98 MAIME  Salt  Lake  City  Utah 

Mining  Engineer  &  President  Mining  Cos  625  Newhouse  Bldg 
•Frank,  George  S  CE  '11 AMASCE  Laurel  Hill  N  Y 

Constr  Supt  J  G  White  Engrg  Corp  Kahuhu  Oahu  T  H 
Frank,  Harry  H  CE  '12  AMASCE  753  Mellon  St  Pittsburgh  Pa 

Dist  Engr  Cone  Steel  Co  971  Union  Arcade 
Frank,  Leslie  C  CE   '13 AMASCE  MAChS  Dallas  Tex 

Assoc  San  Engr  U  S  Pub  Health  Ser  Municipal  Bldg 
'Fraser,  Edwin  A  CE  '10  AMASCE  607  Rugby  Rd  Brooklyn  NY 

Sales  Engr  105  W  40th  St  N  Y  C 
Freeman,  Herman  M  CE  '93--61  So  Valley  Road  W  Orange  N  J 

Assistant  Town  Engineer 
•Freeman,  William  B  BCE  CE  '05  AMASCE  Univ  Club  Denver 

Branch  Manager  Lock  Joint  Pipe  Co  500  Railroad  Bldg    [Col 
•French,  James  B  CE   '85  MASCE  75  Alsop  St  Jamaica  N  Y 

Consulting  Engineer  50  Church  St  New  York  City 
Freyre,  Leopold  E  AB  CE'IO  MCuSE  12th  St  Vedado  Havana  C 

Civil  Engr  Central  Cunagua  Camaguey  Cuba 

•Fried,  Isador  CE   '10 1024  Main  St  Bridgeport  Conn 

•Friedenbcrg,  Benjamin  CE  '17 86  Amboy  St  Brooklyn  N  Y 

c/o  Director  Coast  Surveys  Manila  P  I 
Friese,  Edwin  CE   '09 Catonsville  Md 

Res  Engr  State  Rd  Comm  601  Garrett  Bldg  Baltimore  Md 

Fritz,  Eduard  Jr  CE  '20 254  Main  St  Poughkeepsie  N  Y 

Fritz,  William  H  Jr  CE   '16 Berwyn  Pa 

Lumber  Business  1420  Chestnut  St  Philadelphia  Pa 
Frosch,  Albert  E  CE  '09 134  Stamm  Ave  Pittsburgh  Pa 

Mem  Firm  Mish  Nethcrland   Inc  Fngrs  &  Contrs  and  J  H 

Gllmore  Inc  Equip  Co  Room  2218  Oliver  Bldg 
•Frost,  Charles  P  CE  '16 253  Church  St  Poughkeepsie  N  Y 

With  Carson  Construction  Co  Gordon  Ga 
Froto,  Antonio  E  de  M  CE   '77 Ceara  Brazil 

Professor  of  Mathematics 
Fruehtbaum,  Jacob  CE  '17 771  Irving  Ave  Syracuse  N  Y 

Engrg  Salesman  Truscon  Steel  Co  440  Gurnev  Bldg 
•Fuchs,  Abraham  W  CE  '13 520  Jerome  St  Brooklyn  NY 

San  Engr  U  S  Pub  Health  Service  Memphis  Tenn 
•Fuchs,  John  Jacob  CE  '17 334  E  17th  St  New  York  City 

.Sales  Engineer  Cham  of  Comm  Bldg  New  Haven  Conn 
•Fuertes,  James  H  CE  '83 MAIConsE  MASCE 

Consulting  Engineer  140  Nassau  St  New  York  City 
•Fuller,  Almon  H  MCE    '98 MASCE  722  Douglas  Ave 

Prof  Civil  Engrg  Iowa  State  Coll  Ames  la 
•Fuller,  Weston  E  CE  '00 MASCE  MNEWWA 

Hazen  Whipple  &  Fuller  Cons  Engrs  30  E  42d  St  N  Y  C 
•Fulton,  Daniel  F  CE  '03 33  Morsemcre  PI  Yonkers  N  Y 

Office  Manager  IngersoU  Rand  Co  New  York  City 
•Fulton,  William  J  CE  '12 - Brady  Mont 

Engineer  State  Highway  Comm  Great  Falls  Mont 
•Gaflfin,  William  W  CE  '96 MTWeSE  Fond  du  Lac  Wis 

Gaffin  &  Gchri  Engrs  &  Contra  270  Sheboygan  St 
Gage,  Lloyd  G  CE  '02 1231  W  Broadway  Butte  Mont 

Civil  and  Mining  Engr  Anaconda  Copper  Mining  Co 
•Gallagher,  Joseph  CE   '07 Myers  N  Y 

1201  Fullerton  Bldg  St  Louis  Mp 


Gantz,  Maurice  A  CE   '13 K  D  2'Troy  O 

Civil  Engineer 
•Garbi,  Louis  CE  '07 AEIC  5  Lincoln  Ave  Montreal  PQCan 

Gen  Mgr  Scottish  Can  Magnesite  Co  Ltd  705  McGill  Bldg 
•Garmezy,  Samuel  CE   '13 1382  Prospect  Ave  NYC 

Estmr  and  Desnr  Atlantic  Gulf  &  Pacific  Co  Manila  P  I 
Garrett,  Robert  P  CE  '97 MAS<^;E  MECStL  6234  Wash  Ave 

Vice  Pres  Mo  Br  &  Iron  Co  1000  Fullerton  Bldg  St  Louis  M,i 
Garrett,  Sevmour  S  CE  '04 115  Oak  Hill  Rd  Ithaca  N  Y 

Prof  Sibley  School  of  M  E  Cornell  Univ 
Garrido,  Jose  CE   '14 228  Real  St  Manila  P  J 

Asst  Supt  Building  Construction  &  Inspection  City  Hall 
•Gastmeyer,  Robert  W  CE  'U---132  Barclay  St  Flushing  NY 

Asst  Chief  Engr  Brewster  &  Co  Long  Island  City  N  Y 

Gatslick,  Samuel  L  CE    'U 536  W  113th  St  N  Y  C 

Gavett,  West-on  CE   '11  MCE    '12 MAWWA  MNEWAVA 

30  Church  St  N  Y  C  [MAPubHA  Plainfield  N  J 

Gebhard,  John  C  CE   '19 219  E  18tl)  St  New  York  City 

Appr  Beth  Steel  Bridge  Corp  62  E  Market  St  Bethlehem  Pa 
Gchring:,  Edwin  W  CE   '00--MAMedA  MAAAS  MACollPhysns 

Physician  156  Free  St  Portland  Me 
Gehring,  Herbert  A  CE   '03 AMASCE  MAAAS  MAPubHA 

Morris  Knowles  Inc  Hippodrome  Bldg  Cleveland  O 
Geibel,  Edward  M  CE  '16---144  Millbank  Ave  Greenwich  Conn 

Lubricating  Oil  Dept  Soconv  Tientsin  China 
Gelder,  Walter  H  CE  '98--704"E  Montgomery  Ave  Ashland  Ky 

Engineer  M  of  W  Ashland  Coal  &  Iron  Ry  Co 
Gelser,  Charles  S  CE   '03 Dalton  N  Y 

Consulting  Engineer 
•George,  Edward  CE   '75 Nassau  N  P  Bahamas  B  W  I 

4  Levin  Rd  Streatham  Commons  London  S  W  Eng 
George,  Henry  H  3d  AB  CE  '12  1831  Monument  Ave  Richmond 

[Va 
George,  Sidney  G  CE   '05 Falls  St  Ithaca  N  Y 

Prof  Mechanics  School  of  Civil  Engrg  Cornell  Univ 
Gerwig,  Walter  H  CE  '05 131  13th  St  Parkersburg  W  Va 

Secy  Bentley  &  Gerwig  Furniture  Co 
Getman,  Frank  L  CE  '99 MASCE  Lyons  N  Y 

Mfrs  Rep  Lonja  del  Comercio  518  Havana  Cuba 
Gibb,  Walton  CE   '09 4650  Locust  St  Philadelphia  Pa 

Manufacturer  313  Vine  St 
•Gibbs,  J  Lynn  CE   '10 1004  Decatur  St  Watkins  N  Y 

Asst  Engr  N  Y  State  Hwy  Comm  Dryden  N  Y 
Gibson,  G  Edward  CE  '03 115  No  Allen  St  Albany  N  Y 

Assistant  Engineer  State  Engrs  Office  Telephone  Bldg 
Gideon,  Abraham  CE  '95--MASCE  Army  &  Navy  Club  Manila 

Mgr  Metropolitan  Water  Supply  of  Manila  [P  I 

Gifford,  Robert  L  CE  '91— MASCE  Oak  Knoll  Pasadena  Calif 

Pres  Illinois  Engrg  Co  21st  St  &  Racine  Ave  Chicago  111 
Gildea,  Ray  Y  CE   '12 MEClBa  5225  York  Rd 

Engr  C  &  P  Tel  Co  Baltimore  Md 
Gillett,  Maurice  E  CE  '21--913McKoon  Ave  Niagara  Falls  NY 
•Gillette,  Harold  S  CE  '10 501  Wheat  Bldg  Ft  Worth  Tex 

Senior  Highway  Engineer  U  S  Bureau  Public  Roads 
•Gilmore,  Alvin  L  CE  '08 AASCE  YMCA  Binghamton  N  Y 

Cons  Engr  &  Vice-Pres  Bing  Br  Co  Inc 

•Gilmore,  Harry  W  PhB  CE  '01 

Giltner,  Louis  C  CE  '01 Columbia  Isle  of  Pines  W  I 

Cashier  Nat  Bank  &  Trust  Co  Neuva  Gerona  Is-b  of  Pines  W  I 
•Glose,  Robert  L  CE  '15  Wissahickon  Ave  &  Clapier  St  German- 

Secy-Treas  National  Steel  Fabric  Co  Pittsburgh  Pa    [town  Pa 

•Goepel,  Frederick  N  CE  '07 137  E  13th  St  New  York  City 

•Goff,  Albert  L  CE  '11 Elba  Genesee  Co  N  Y 

Drainage  Engineer 
Golden,  Harry  E  CE  '91 Myron  St  R  F  D  1  Schneetady  NY 

Desng  Engr  General  Electric  Co  Bldg  No  23 
•Goldstein,  Hyman  W  CE  '12  1388  Eastern  Pkwy  Brooklyn  N  Y 

Chief  Engr  Bldg  Products  Co  67  E  Long  St  Columbus  O 
Goldstein,  Joseph  CE  '18 1748  Washington  Ave  NYC 

Tech  Appr  Westinghouse  El  &  Mfg  Co  Lester  Pa 
Gomez,  Jose  A  PhB  CE   '08 AMASCE  Box  713  Guayaquil 

Tech  Comm  for  Sanitation  of  Guavaquil  [Ecuador  8  A 

Gons,  Louis  R  BS  CE  '13 JASCE  24  Milk  St  Boston  Mass 

Engr  Fred  T  Ley  &  Co  Inc 
•Gonzalez,  Rafael  CE  '11 35  San  Sebastian  St 

Building  Construction  San  Juan  P  R 
Goodman,'  Benjamin  S  CE  '14  JASCE  1642  Monroe  St  Balto  Md 

1328  Broadwav  NYC 
•Goodman,  Max  CE  '12 130  W  116  St  New  York  City 

Industrial  Consultant  30  Church  St 
Goodman,  Robert   13  CE    '94 Goodman  Wis 

Manager  Goodman  Lumber  Co 
Goodrich,  Clinton  R  CE    '05 AiCiSCE  Minonk  111 

Engineer  Dale  Engineering  Co  Utica  N  Y 
Goodwin,  Harry  L  CE  '15.- MAAE  Deerfleld  N  Y 

Constr  Sui)t  The  Texas  Co  Marcus  Hook  Pa 
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Gordon,  Fred  F  CE  '»3 MA8C;K  75  80  Union  St 

('ivil  Enffinper  Eastman  Kodak  Co  Rocliester  N   1' 
•Gordon,  George  CE  '17 117  (UienanKo  St  Bingliamton  N  Y 

Kstimiilor  Bldg  Constr  The  Foundation  Co  N  Y  C 

(iouinlock,  Harold  CE  '12 Box  77  Warsaw  N  Y 

(ioiild,  Carl  A  CE   '07 435  Humboldt  St  Denver  Col 

Supt  of  Constr  Bussel  Engr  Co  Watson  Utah 
*Grafman,  William  E  CE  '15  1507  Eastern  Pkwy  Brooklyn  N  Y 

Engr  Curtis  Engineering  Corp  Garden  City  N  Y 
Graham,  Leland  L  CE  '09 506  Winsor  St  Jamestown  N  Y 

Vice-President  Chapman  &  Graliam  Ine,  132  Blaektitone  Ave 
Graham,  Roland  R  CE  '12  AMAS<;E  217  McLean  Ave  Yonkcrs 

American  Bridge  Co  30  Cliurcli  St  New  York  City  [N  Y 

•Graham,  Samuel  A  CE  '11  c/o  Win.  Allan  136  W  79th  St  NYC 

Exporter  Hides  &  Skins  1 14  Hunter  St  Sidney  Aus 
•Graham,  William  S  CE  '16 2306  Elsinor  Ave  Baltimore  Md 

Archt  Refir  for  Geo  A  Fuller  Co  Pratt  &  Eutaw  Sts 
Grantz,  Walter  A  H.CE  '20 44  72d  St  Brooklyn  N  Y 

Lehigh  Valley  RR  Hazelton  Pa 
•Graves,  Walter  J  CE  '99  MASCE  134  Hazlewood  Ave  Detroit 

Engr  Mich  Mutual  Liability  Co  1600  Real  Estate  [Mich 

Exch  Bldg 
Gray,  Edward  T  CE  '01 126  Tioga  8t  Johnstown  Pa 

Civil  Engineer  Cambria  Steel  Co 
Gray,  Joseph  H  CE  '17 1251  Dean  St  Brooklyn  N  Y 

White  Fireproof  Constr  Co  95  Madison  Ave  NYC 

Gray,  Ralph  CE   '21 Maine  N  Y 

Greeley,  Dana  S  CE  '05  ME Cotton  Exchange  Bldg  NYC 

Traveling  Manufacturers  Representative  in  South  America 
•Green,  Charles  N  CE  '88 MASCE  2848  Prospect  Ave  8E 

Engr  The  Osborn  Engrg  Co  Cleveland  O 

Green,  Francis  K  CE   '21 Middleburg  Va 

Green,  Joseph  L  CE  '12 4472  Oakcnwald  Ave  Chicago  III 

Green,  Robert  P  CE   '80  MCE   '83 MESPa  Swarthmore  Pa 

Civil  Engineer 
Greenawalt,  William  E  CE  '87.-85  So  Sherman  St  Denver  Colo 

Metallurgist 
Greene,  Carleton  AB  CE    '91 MASCE  151  W  Turrell  Ave 

Cons  Engr  Greene  &  Greene  1 1  Broadway         [So  Orange  N  J 

NYC 
Greene,  Wallace  CE  '74 2024  Hillyer  Place  N  W 

Patent  Lawvcr  McGill  Bldg  Washington  D  C 
Grieg,  Robert's  CE    '13 ' Eldred  Sullivan  Co  N  Y 

Asst  Supt  Constr  Brookwood  Farms  Barryvillo  N  Y 
•Gridley,  Haines  CE    '04 MAIM&ME  Auburn  Calif 

Mgr  Oro  Finn  Mining  Co  and  Mascot  Gold  Mining  Co 
Gridley,  William  G  CE  '09  MAAE  106  E  Chemung  Place  Elmira 

Civil  Engineer  Constr  Div  War  Dept  Washington  DC       [NY 
Griffin,  Lawrence  CE  '10 148  Taylor  Ave  Beaver  Pa 

Ind  Engr  Jones  &  Laughlin  Steel  Co  Woodlawn  Pa 
Griffith,  Fred  C  CE  '20 1426  Oneida  St  Utica  N  Y 

With  Turner  Constr  Co  of  N  Y  C  Loch  Haven  Pa 
Grime,  John  R  CE  '15 Cazenovia  N  Y' 

142  Magnolia  Ave  Arlington  N  J 
•Griswold,  Hayden  L  CE  '16 Rocky  Hill  Conn 

Chief  Party  &  Insptr  State  Bwy  Dept  Norwich  Conn 
•Griswold,  Horace  S  CE  '08  67i/.  Lincoln  Ave  Binghamton  N  Y 

Retail  Lumber  Dealer 

•Griswold,  Jonas  W  CE  '01 50  Grove  St  Pawtueket  R  I 

•Gromfine,  John  J  CE  '17 845  Fillmore  Ave  Buffalo  N  Y 

Gross,  Max  CE   '17 752  Quincy  St  Brooklyn  N  Y 

Draftsman  Gas  Dept  Riter  Conley  Mfg  Co  Leetsdale  Pa 
Grossman,  Joseph  G  CE  '12 699  W  133d  St  N  Y  C 

Machine  Shop  Auto  Parts 
Grossman,  Max  CE   '12 Atlantic  City  N  J 

Manager  Grossman  's  Hotel 
Gruner,  Clarence  E  CE  '07--819  Church  St  Richmond  Hill  N  Y 

Civil  Engineer 

Guest,  John  L  CE   '21 1506  West  Ave  Richmond  Va 

•Guilbert,  Richard  T  CE  '17 536  W  113th  St  N  Y  C 

Import  &  Export  Fowler  Boyd  Leighton  &  Dubois  Inc 

Gumboldt,  Frank  W  CE  '21 Katonah  N  Y 

•Gurney,  Fraiik  M  CE  '12 35  East  St  Oneonta  N  Y 

City  Engineer  City  Hall 
Guss,  W  Granville  CE  '06 21Hesketh  St  Chevy  Chase  Md 

Arch  &  Civil  Engr  403  Maryland  Bldg  Washington  D  C 
•Haas,  S  Ward  CE  '01 42  Broadway  NYC 

Desng  Engr  Katauga  Belgian  Congo 
Hacker,  Theodore  W  CE   '17  Wondcroft  A^its  Smithwood  Ave 

Civil  Engr  615  Munsey  Bldg  Balitmore  Md      [Catonsville  Md 
Hadley,  Eugene  J  BS   '71  CE  '73  LLB New  Bedford  Mass 

Lawyer  6  Beacon  St  Boston  Mass 
•Haefner,  Carl  W  Jr  CE  '05..10  Chase  St  Newton  Center  Mass 
Haggart,  Philip  W  CE  '11__5518  Center  Ave  EE  Pittsburgh  Pa 

Haggart,  William  H  R  CE  '17 1003  First  Ave  Fargo  N  Dak 

•Haight,  Andrew  H  BS  CE  '97 R  D  27  Millbrook  N  Y 


•Hales,  Felix  8  BE  in  CE  CE  '16  MAAE  1707  Belmar  IM  Cleve- 

AsHt  Engr  N  Y  C  &  St  L  RR  530  Columbia  Bldg  [land  O 

Haley,  Francis  A  CE  '19 630  Gotham  8t  Watertown  N  Y 

•Hall,  Bruce  L  CE  '10 Cooperstown  N  Y 

Engineer  2612  No  Calvert  St  Baltimore  Md 
•Hall,  Earle  W  CE   '14 107  Linden  Ave  Arlington   N   J 

Asst  Chf  Drafsman  Standard  Oil  Co  Bayway  N  J 
Hall,  Frederic  F  CE    '00  MASCE  2411   Hillside  Ave  Berkeley 

Struc  Engr  251  Kearny  St  San  Francisco  (\-ilif  [Calif 

•Hall,  S  Payson  CE  '10— Box  256  Ridley  Park  Pa 

Ham,  D  Harvey  CE   '14 824  Sixth  Ave  Spokane  Wash 

Hamilton,  (Iharlcs  F  CE   '97 MASCE  1407  Buffalo  St 

Gen  Mgr  Northwestern  Constr  Co  Box  621  Franklin  Pa 

•Hamlin,  Harold  F  CE  '05 Lakevillc  Conn 

•Hammel,  Victor  F  CE  '07  MASCE  1001  No  Center  St  Joliet  111 

Engr  of  Designs  Elec  Bond  &  Share  Co  71  Broadway  NYC 
Hanchett,  Willis  H  CE  '14MAAE  147  Main  St  Brockport  N  Y 

Asst  Engr  N  C  &  St  L  RR  124  W  9th  St  Chattanooga  Tenn 
Haney,  Albert  P  CE   '10  AMASCE  301  Parkway  Dr  Syracuse 

District  Manager  Corr  Bar  Co  303  Union  Bldg  [N  Y 

•Hanf,  Porter  V  CE  '15_-MAAE  Box  97  San  Benardino  Calif 

Chief  Draftsman  80  Sierras  Power  Co  Riverside  Calif 
Hankenson,  John  J  BCE  MCE    '94 Glencoe  Minn 

Railway  Location  and  Construction 
Hanna,  Elias  8  CE  '13 Suez  Plgypt 

Engineer  Egyptian  State  Rwvs 
•Hannan,  David  E  CE  '07  AMASCE  4446  Drexel  Blvd  Chicago 

Cons  Engr  and  Architect  155  No  Clark  St  [III 

•Hanson,  George  C  CE  '08 129  Main  St  Bridgeport  Conn 

American  Consul  Foochow  China 
Hanson,  Herbert  G  CE  '09-1837Monterey  Rd  S  Pasadena  Calif 
•Hardecker,  John  F  CE   '17  JASCE  8415  Manor  Ave  Wood- 
Aero  Drafs  U  S  Nav  Aircraft  Fact  Phila  Pa         [haven  N  Y 
•Hardin,  George  D  CE  '13 4816  Kenwood  Ave  Chicago  111 

Contractor  Public  Improvement  Work  3139  Indiana  Ave 
•Harding,  Carroll  R  CE  '10 15  Woodruff  Ave  Brooklyn  N  Y 

Asst  Cons  Engr  Southern  Pac  Co  165  Broadway  NYC 
•Harding,  Robert  J  CE   '03— MASCE  816  W  Woodlawn  Ave 

V  P  &  Gen  Mgr  San  Antonio  Water  Supply  Co  San  Antonio 
Texas 

Hargcr,  Wilson  G  CE  '05 16  Hinsdale  St  Rochester  N  Y 

Engr  212  Masonic  Bldg  Lima  O 
Ham,  John  E  CE  '15.._JASCE  3104  Remington  Ave  Bait  Md 

Secy  &  Treas  Willard  E  Ham  Co  2314  Oak  St 
•Harrington,  Arthur  W  CE   '09 AMASCE 

Hyd  Engr  IT  S  G  S  704  Journal  Bldg  Albany  N  Y 
Harris,  Charles  W  B,S  CE  '05 MPNWSE  5204  15th  Ave  NE 

Acting  Head  Dept  of  Civil  Engrg  I'niv  of  Wash  Seattle  Wash 
•Harris,  Joseph  8  CE  '13 MAAE  937  E  156th  St  N  Y  C 

Jun  Engr  Transit  Constr  Comm  49  Lafayette  St 

Harrison,  Allrich  S  CE  '17 431  Riverside  Dr  New  York  City 

Harrison,  Bernard  J  CE  '20  JASCE  1354  Dean  St  Brooklyn  NY 

Sales  Engr  Cutler-Hammer  Mfg  Co  50  Church  St  N  Y  C 
Harrison,  Howard  G  CE   '07 Box  2176  Spokane  Wash 

Secretary  The  Day  &  Hansen  Security  Co 
•Harrisson,  Gerardus  CE    '10 AMASCE  Larchmont  Gardens 

Goldmark  &  Harrisson  Cons  Engrs  103  [Larchmont  N  Y 

Park  Ave  NYC 
Harshbarger,  Elmer  D  CE  '01 AMASCE  2239  Wightman  St 

Pres  Pitt  Constr  Co  1218  Fulton  Bldg  Pittsburgh  Pa 
Hart,  Emmet  E  CK  '87 MAREA  2101  Adelbert  Rd 

Chief  Engr  N  T  Chi  &  St  L  RR  Clevelan  I  O 
•Hart,  Linton  CE   '14  AMASCE  76  Marshall  St  Brookline  Mass 

V  P  Rollin  Constr  Corp  80  Boylston  St  Boston  Mass 
Hartman,  Eugene  L  CE  '11  806Susc|Hehanna  Ave  W  Pittston  Pa 
Hartmayer,  Herbert  W  K  CE  '20  60  W  Oakwood  PI  Buffalo  NY 
•Hartwell,  Clarence  L  CE  '01 69  Welles  St  Forty  Fort  Pa 

I  E  Hartwell  &  Son  Civil  Engrs  Wilkes  Barre  Pa 
•Hartz.  Roger  S  B  AB  CE   '13 Palmyra  Pa 

With  Claiborne-Johnston  Contr  Co  Aguiar  71  Havana  Cuba 
•Harwood,  Warner  CE  '16  MAAE  1870  Wyoming  Ave  Washing- 

Jr  TJngr  Dept  Highways  Cook  Co  Chicago  HI  [ton  D  C 

Hasbrouck,  Carl  J  CE   '20 Highland  N  Y 

•Haskell,  Eugene  E  CE   '79 MASCE  FAAAS  Ithaca  N  Y 

Dean  Emeritus  Coll  Civil  Engrg  Cornell  Univ 
•Haslam,  Erwin  E  CE  '96  MASCE  52  Columbia  Ave  Greenville 

Hvdr  Engr  Carnegie  Steel  Co  Pittsburgh  Pa  [Pa 

•Haswell,  John  R  CE  '09  AMASCE  402  Delaware  Ave  Wilming- 

Specialist  Farm  Mech  Ext  Penn  State  Coll  [ton  Del 

State  Coll  Pa 
Hatt,  W  Kendrick  AB  CE  '91  PhV  IVf  ASCE  MAREA  Lafayette 

Prof  Civil  Engrg  Director  Testing  Lab  Purdue  Univ         [Ind 
•Hauck,  Thomas  8  CE  '10 2225  Eutaw  Place  Baltimore  Md 

Lumber  Business  717  8  Caroline  St 
Haupt,  Max  CE  '06 5  Plumstead  Ave  Lansdowne  Pa 

Civil  Engineer  1713  Sansom  St  Philadelphia  Pa 
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Havens,  Rodman  W  CE   '80 MBklynEC  3202  Clarendon  ltd 

Civil  Engineer  Brooklyn  N  Y 
Havens,  William  h  CE  '16 AMASCE  Edmeston  N  Y 

Aast  San  Engr  Div  of  Engrg  &  Constr  Em  618  City  Hall 

Cleveland  Ohio 
Hawley,  Abraham    L  CE  '86 El  Paso  Texas 

General  Auditor  El  Paso  &  Southwestern  B  R  Systems 
llayden,  .lolin  E  CE   '12 MLSMinlnst  Ishpcmiiig  Mich 

Alining  Engineer  Cleveland  Cliffs  Iron  Co 
Hayes,  Edward  CE    '78 MASCE  Cohoes  N  Y 

City  Engineer 
Hayes,  Herbert  E  CE   '09 18  Amity  St  Cohoes  N  V 

Engrg  Examiner  State  Civil  Service  Comm  Capitol  Bldg 

Albany  N  Y 

Hayes,  Jeremiah  J  CE  '16 1043  Clay  Ave  New  York  City 

•Hayes,  John  CE   '97 Central  Aguirre  P  B 

Superintendent  Ponce  &  Guayama  B  B 
Haytord,  John  E  CE  '89 MASCE  MW8E  FAAAS 

Director  Coll  of  Engrg  Northwestern  Uuiv  FJvanston  111 
Healy,  Edwin  S  CE   '12 AAlEE 

Engr  Pacific  Power  &  Light  Co  Portland  Ore 
Healy,  Gerald  F  CE   '15 729  Go-tham  St  Wateriown  N  Y 

Sales  Mgr  Real  Estate  404  Dryden  Bldg  Flint  Mich 
•Hedden,  Edmond  J  CE   '92 Bala  Pa 

Beal  Estate  &  Building  304  Finance  Bldg  Philadelphia  Pa 
Hedden,   Edward   CE    'Hi Box   oy    Hoise   Ida 

U  S  Surveyor  General  for  Idaho 
•Heidt,  Charles  CE  '15 MAAE  973  Whitlock  Ave  N  \'  C 

Enjjineer  Gr;aid  Central  Terminal   Bldg 
*Heinitsh,  George  M  CE   '15--264  Spring  St  Spartanburg  3  C 
Heise,  Walter  F  CE  '11 5002  Walnut  St  Philadelphia  Pa 

Production  Department  A  I  S  C  Hog  Island  Pa 
•Heller,  John  W  CE   '01  AJVIASCE  9  Osliorne  Terr  Maplewood 

Engineering  Contractor  P  O  Bldg  South  Orange  N  J        [N  J 
•Hemmings,  Harrv  H  CE  '17 6a9  E  Third  St  Brooklyn  N  Y 

Sales  Engr  Overman  Cushion  Tire  Co  250  W  51th  St  N  Y  C 
Henderson,  Henry  C  CE  '72  LLB 12  Greenridgc  Ave  White 

Lawyer  Miles  Building  [Plains  N  Y 

Henderson,  Thomas  B  CE  '07—514  So  42d  St  Philadelphia  Pa 
Hendricks,  Ernest  D  CE   '03 MASCE  Fort  Plain  N   Y 

Division  Engineer  State  Engineer's  Office  Albany  N  Y 
Hendrickson,  Geo  L  CE  '11 B  D  2  Danville  Pa 

Asst  Engr  Am  City  Engrg  Co  Peoples  Bank  Bldg  Pittsburgh 

Pa 
Hcndrv,  Bobert  W  CE  '14 1337  Pensacola  St  Honolulu  T  H 

Engineer  of  Hilo  Dept  of  Public  Works  &  Co  Engrs  Off  Hilo 

T  H 
Herman,. Abbott  P  CE   '19—627  Maplewood  Ave  Ambridge  Pa 

Draftsman  American  Bridge  Co 
Hermann,  Charles  E  CE  '21 4601  Maryland  Ave  St  Louis  Mo 

Prospecting  Hotel  Gastineau  Juneau  Alaska 
Herr,  Frederick  J  CE   '07 419  Fourth  St  Brooklyn  N  Y 

Hardware  Merchant  284  Fifth  Ave 
Herriman,  Morris  W  CE  '20  320  Xo  Franklin  Ave  River  Forent 

Bowling  Green  Ky  [111 

Herrmann,  Frank  CE    '14  MAAE  P  O  Box  1  Santa  Fe  N  Mex 

State  Bridge  Engineer 
•Hertel,  Frederick  E  CE  '15  104  Hamden  Ave  Watertown  Mass 

Jun  Engr  Str  Div  Stone  &  Webster  147  Milk  St  Boston  Mass 
•Heslop,  Paul  L  CE    '14 JAS<;E  MAAE 

c/o  J  B  Campbell  Co  Bourse  Bldg  Philadelphia  Pa 
*Hess,  Seth  G  CE   '15 200  Cathedral  Parkway  NYC 

Real  Estate  607  Fifth  Ave 

Hettinger,  Harold  I  CE   '21 Stephensen  St   Kreeport   III 

Hettrick,  Ernest  F  CE  '10  2848  Highland  Ave  Birmingham  Ala 

E  F  Hettrick  Engrg  Co  Engrs  &  Contrs 
•Heubeck,  Elmer  CE  '12  Fifth  Ave  Rognel  Hts  Baltimore  Md 

Engr  Pa  Water  and  Power  Co  Lexington  Bldg 
Hewitt,  George  W  CE  '09  119  Jefferson  Ave  Niagara  Falls  N  Y 

Cary-Hewitt  Metal  Works  Ine  Buffalo  N  Y 
Highley,  Lee  CE  '97 New  Meadows  Ida 

Banking 
Hilborn,  Edwin  CE    '91— MSEENl'  MNGS  Port  Leyden  N  Y 

Asst  Engr  Barge  Canal  Off  Herkimer  N  Y 
Hilborn,   William  H  CE    '10 Phoenix  N  Y 

County  Engr  Osceola  Co  Sibley  la 

Hildreth",  Norman  E  CE   '09 44  Waverly  St  Piftsfiehl  Miiss 

Hill,  Curtis  CE   '97 MASCE  4210  Holmes  St 

City  Engineer  Kansas  City  Mo 

♦Hill,  Harry  W  CE  '13 1503  No  Caroline  St  Baltimore  Md 

Lieut  USA  Engrs  Res  Depot  Schne«tadv  N  Y 
Hill,  John  E  MS  CE  MCE  '95--MASCE  FAAAS  86  Taber  Ave 

Prof  Civil  Engineering  Brown  Univ  Providence  R  I 

•Hill,  Raymond  C  CE  '12 261  Fair  St  Paterson  N  J 

Hill,  Theodore  W  CE   '93 Bellefontaine  O 

Contracting  Engineer 


•Hillcmeier,  Arthur  CE  '09  58  West  Seventh  St  Mt  Vernon  N  Y 

Civil  Engineer 
Hillman,  Charles  A  CE  '17  1714  N  H  Ave  NW  Washington  DC 
Hilpert,  Meier  G  BS  CE   '01  MASCE  Box  1054  Harrisburg  Pa 

Asst  Engr  Beth  Steel  Bridge  Corp  Bethlehem  Pa 
Hilton,  Joseph  C  CE  '96  AMASCE  187  N  18  St  E  Orange  N  J 

Supt  Foundation  Co  N  Y  C 
Himes,  Albert  P  CE  '16  MAAE  8313  Cedar  Ave  E  Cleveland  O 

Asst  Engr  N  Y  C  &  St  L  RB  Co  520  Columbia  Bldg 
•Hinck,  Frederick  W  CE   '10  MBECl  359  E  25th  St  Brooklyn 

Str  Designer  Buehman  &  Kahn  Archs  NYC  [NY 

•Kinks,  Warren  H  CE  '12 846  Franklin  St  Johnstown  Pa 

Mem  Firm  Fetterman  Engr  Co  705  Johnstown  Trust  Bldg 
Hirsch,  Emanuel  CE  '20 MAAE  Amityville  N  Y 

1007  Alleghany  Ave  Jersey  Shore  Pa 
•Hirsch,  Herman  D  CE  '10 1462  Park  Place  Brooklyn  N  Y 

U  S  Steel  Products  Co  Capetown  S  Africa 
Hiscock,  George  S  CE  '19 Box  1084  Southampton  N  Y 

McClinticMarshall  Constr  Co  730  Hill  St  Wilkinsburg  Pa 

Hoard,  Prescott  D  CE  '05 140  Wadsworth  Ave  NYC 

Hobart,  Charles  B  CE   '98 Ventnor  N  J 

Chief  Engr  Campeche-Laguna  del  Carmen  Mex 
•Hock,  Harold  L  CE   '16 703  Main  St  Buffalo  N  Y 

Assistant  Engineer  N  Y  State  Comm  of  Highways 
Hoehn,  Charles  E  CE    '13 Albany  N   Y 

Junior  Engineer  N  Y  State  Barge  Canal 

Hoff,  Trvgve  W  CE  '21 Park  St  Upper  Montclair  N  J 

Hoffeld,  Henry  R  Ci'  '87 Lancaster  N  Y 

Mem  Firm  R  Hoffeld  Co  65  Carroll  St  Buffalo  N  Y 
•Hoft'ert,  J  Raymund  CE  '11 12  So  19th  St  Harrisburg  Pa 

District  Engineer  State  Dept  of  Health 
•Hoffman,  Charles  A  CE  '17 1352  Perkiomen  Ave  Reading  Pa 

Ast  Adv  &  Sales  Prod  Mgr  Vanity  Fair  Silk  Mills 
Hofstadter,  Meyer  CE   '13_-342  Stuyvesant  Ave  Brookyln  N  Y 
Hogan,  Joseph  V  CE  '08  AMASCE  224  Paddock  St  Watertown 

In  ch  Concrete  Wk  League  Is  Dry  Dock  [N  Y 

Hoge,  Philip  B  CE   '08 131  Conant  St  Elizabeth  N  J 

Asst  Engr  Inv  &  Report  C  E  Knoeppel  &  Co  N  Y  C 
Holbrook,  Roy  B  CE    '10  23  Oxford  Rd  Newton  Center  Mass 

•  Farmer,  Royal  Ridge  Farm  Front  Boyal  Va 
•Holdredge,  Earl  B  CE   '11 1024  Euclid  Ave  Syracuse  N  Y 

Sales  Engineer  Trusion  Steel  Co  440  The  Gurney  Bldg 
•Holland,  Franklin  E  CE  '12—4214  Western  Ave  Montreal  Can 

Manager  Bailway  Sales  Dept  Sherwin-Williams  Co  of  Can  Ltd 
Holloway,  Arthur  P  CE   '07--223  Upper  Mountain  Ave  Mont- 

[clair  N  J 
Holloway,  Henry  F  Jr  CE  '15  223  Upper  Mountain  Ave  Mont- 

[clair  N  J 
•Holmes,  Edward  CE   '05  MAAE  2844  Bociwood  PI  Toledo  O 

Terminal  Engineer  Willys-Overland  Co 
Holmes,  Edward  B  CE   '12 216  Main  St  Keene  N  H 

Mining  Engr  Bio  de  Janeiro  Brazil  c/o  E  J  Lavino  &  Co 

Phila  Pa 
Holmes,  Glenn  D  CE    '96 MASCE  204  W  Kenni>dy  St 

Chief  Engr  Intercepting  Sewer  Board  104  City  Hall  Syracuse 

N   Y 
•Holmquist,  Carl  A  CE  '10 

Asst  Engr  N  Y  S  Dept  Health  Albany  N  Y 
Holt,  Thomas  B  CE   '19 Stewart  Ave  Ithaca  N  Y 

Union  Pacific  Coal  Co  Bock  Springs  Wyo 
'Holzman,  Jacob  C  CE   '10  MSMENY  124  W  114th  St  N  Y  C 

Civil  Engineer 
Hood,  Thomas  S  CE   '21 124  East  32nd  St  Indianapolis  Ind 

Student  Harvard  Univ  Cambridge  Mass 
•Hooker,  Elon  H  AB  AM  CE  '94  PhD  '96  907  Fifth  Ave  N  Y  C 

President  Hooker  Electrochemical  Co  25  Pine  St 
Hopkins,  Cecil  B  CE  '07 AMASCE  San  Francisco  Calif 

President  &  General  Mgr  Steelform  Contrg  Co  681  Market  St 
Hopkins,  Frank  S  CE  '11--50  So  Clinton  St  Poughkeepsie  N  Y 

Assistant  Engineer  Board  of  Public  Works 
Hopkins,  Howard  C  CE  '03.-2337  Fargo  St  Los  Angeles  Calif 

Civil  Engineer 

Horner,  George  W  CE   '73 B  D  2  Belmont  N  Y 

Horton,  Albert  H  CE   '98  AMASCIE  JVrWSE  1307  Gallatin  St 

Hydr  Engineer  U  S  Geol  Survey  Washington  D  C 
•Horton,  Philip  Z  CE    'lO-.I AMASCE  Peoria  111 

Civil  &  Sanitary  Engineer  401  Cent  Nat  Bank  Bldg 
Hou,  C  Y  MCE  '19 31  Zan  Ka  Da  Soochow  China 

c/o  Am  Bridge  Co  Pottstown  Pa 
Hough,  Floyd  W  CE  '19 JASCE  82  Bridge  St  CatskiU  N  Y 

Jun  Hydro  &  Good  Engr  USC&GS  Washington  D  C 
•Hough,  Lawrence  C  CE  '14 East  Falls  Church  Va 

Assistant  Engineer  Pitometer  Co  25  Elm  St  N  Y  C 
•Houston,  licvin  J  Jr  AB  CE   '01  MAAE  602  Parkwyrth  Ave 

City  Manager  Fredericksburg  Va  [Baltimore  Md 

•Howard,  David  A  CE    '11 3123  N  St  Washington  D  C 

Civil  Engr  Army  Medical  Sch 
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Howard,  Thomas  CE  '01 Portland  Conn 

Asst  Engr  N  Y  State  Highway  Comm  Watertown  N  Y 
•Howe,  Harry  N  CE   '04 AMASt^K  Memphis  Tenn 

Commr  of  Streets  Bridges  and  Sewers 
Howell,  Charles  J  CE  '19 24  So  Seward  Ave  Auburn  N  Y 

Sales  Eugr  Pitt»burgh-,Des  Moines  Steel  Co  Pittsburgh  Pa 
'Howell,  Eric  V  CE  '14  MCE  '18 JA8CE  Southampton  N  Y 

Instiuctor  S<-hool  of  Civil  Engrg  Cornell  IJiiiv  Ilhaca  N  Y 
"Howhiiiil,  Charles  A  CE   '12 MAPHA  5822  Locust  St 

With  Johnson  &  Benham  Cons  Engrs  Kansas  City  Mo 
llowlami,  Kufus  B  CE    '72 Trumansburg  N  Y 

Retired 
Mloy,  William  W  CE  '95 816  French  St  Santa  Ana  Calif 

Street  Superintendent  &  City  Engineer 
•Hoyt,  Herbert  B  CE  '09  MAWPA  294  South  Ave  Bradford  Pa 

Superintendent  Timber  Preserving  Plant  B  R  &  P  Ey  Co 
•Hoyt,  John  C  CE   '97—- MASCE  MWaSCE 

Hyd  Engr  U  8  Geol  Survey  Washington  D  C 
"Hoyt,  Raymond  H  CE  '15  180  Greyrock  Place  Stamford  Conn 
Hoyt,  William  G  CE  '09  AMASCE  4618  So  Salina  St  Syracuse 

Engr  Water  Resources  Branch  U  S  G  S  Wash  DC  [NY 

Hsu,  Vush  8  CE  MCE   '12 Tung  Wu  Col  Soochow  China 

Asst  Engr  Canton  Hankow  Ry  Changsha  Hunan  China 
Hu,  Tung  Chao  BS  in  CE  MCE  '05 MChES  Shanghai  China 

Chief  Tech  Dept  Nanking-Hunan  Ry  Nanking  China 
Huang,  Cliia-Chi  MCE 'IS  AiSSCh  MChES  c/o  S  Y  Tsu  22  E  Yoa 

c/o  AleClintic-Marshall       [Chia  Lung  E  Gate  Shanghai  Cliina 

Contr  Co  New  Orleans  La 
Huestis,  Charles  C  AB  CE    '92  AMASCE  647  E  Seminary  St 

President  Carbon  Mining  Co  Carbon  Ind         [Greencastle  Ind 
*Huglies,  Norman  AB   CE    '10 Jackson  N  C 

Manager  H  &  W  W  Newhern  Co  Powells  Point  N  C 
Hulburd,  Lucius  S  CE   '03 AMASCE  Brasher  Falls  N  Y 

Sen  Asst  Lngr  N  Y  State  Engrs  Off  Rochester  N  Y 

"Hulse,  Shirley  C  CE    '02 MASCE  Bedford  Pa 

Hunkin,  Alger  E  CE  '20 17830  Lake  Ave  Cleveland  Ohio 

*Hunk:n,  Samuel  E  CE  '17 15907  Lake  Ave  Cleveland  Ohio 

Construction  Superintendent  Hunkin-Conkey  Constr  Co 
Hunt,  Clinton  S  CE   '13 527  Arnett  Blvd  Rochester  NY 

Electric  Bond  &  Share  Co  71  Broadway  NYC 
•Hunt,  Guy  H  CE  '08 2249  Bellfield  Rd  Cleveland  O 

Instructor  in  Mechanics  Case  School  Applied  Science 
Hunt,  Sidney  E  CE   '94 Portlandville  N  Y 

Minister  Methodist  Episcopal  Church 
Hurlbut,  Hinnuin  B  CE  '01--MA8CE  125  Elm  St  Montclair  N  J 
Hurley,  John  P  CE    '07 AMjVSCE 

U  S  Consul  Riga  Russia 
Hurley,  John  W  CE  '10 2012  Harbert  Ave  Memphis  Tenn 

Jun  Engr  U  S  Engr  Off  Charge  Revetment  Constr 
•Hutchison,  James  H  CE  '06 413  No  Union  St  Olean  N  Y 

Engr  Est  Sec  Design  Div  DuPont  Co  Wilmington  Del 
•Hutson,  Arthur  C  BS  CE  '05 140  No  16th  St  E  Orange  N  J 

Off  Engr  Nat  Board  Fire  Underwriters  NYC 
Hyatt,  Edward   K  CE    '10 St  Louis   Mo 

Pros  Tavlor-Hyatt  &  Co  Contrs 
Hyde,  Alfred  T  CE    '73 Lorton  Va 

Constr  Cumberland  Pipe  Lines  in  Kentucky 
Hyde,  Edward  W  CE   '72  MCE  '74 IsLAlA  814  Lincoln  Ave 

Actuary  Columbia  Life  Ins  Co  4th  &  Elm  Sts  Cincinnati  O 
•Hyde,  Howard  E  CE  '00  MASCE  302  W  Seneca  St  Ithaca  N  Y 

President  Young  &  Hyde  Inc  Prod  Exch  Bldg  NYC 
Hyde,  Richard  t,  CE  '17  JA8CE  411  Friendship  St  Providence 

[R  I 
•Hynds,  Harold  D  CE  '12  AMASCE  61  Pierpont  St  Bklyn  N  Y 

Constr  Engr  Turner  Constr  Co  244  Madison  Ave  NYC 

Icasiano,  Abelardo  R  CE  '17 MAAE  Bulacan  Bulacan  P  I 

•Iglehart,  Joseph  A  W  CE  '14 1406  Park  Ave  Baltimore  Md 

Mem  Firm  Brooke  Stokes  &  Co  102  St  Paul  St 

Infangcr,  Adolph  O  CE  '18 90  Glen  St  Brooklyn  N  Y 

Ingalls,  Owen  L  CE   '86 22  Momingside  Ave  NYC 

Assistant  Engineer  U  S  Engineers  Office  Galveston  Tex 
•Ingalls,  Robert  D  CE  '17 Phelps  N  Y 

('a]it  6th  Engrs  Camp  Pike  Ark 
•Ingersoll,  Vernon  S  CE  '98  10  Scott  Place  Rockville  Center  NY 
.  Civil  Engineer 
Irving,  James  N  CE  '11 AMASCE  525  So  Van  Ness  Ave 

Asst  Engr  Quinton  Code  &  Hill  Cons  Engrs  Los  Angeles  Calif 
Irwin,  A  Charles  BS  MCE   '16  MAAE  MAREA  4450  No  Rich- 
Engineer  Portland  Cement  Assoc  Chicago  111  [mond  St 

Ivanek,  Bertram  B  CE    '20 Mt.  Hermon  Mass 

•Jackson,  J  Ceylon  CE   '15 New  Milford  Pa 

Junior  Engineer  U  8  Engineer  Dept  First  District  NYC 
Jackson,  Leon  E  CE  '10 Greene  N  Y 

Engineer  Roch  Ry  &  Lt  Co  Rochester  N  Y 
•Jackson,  William  CE '90  7417  Church  Ave  Ben  Avon  Pittsburgh 

Engr  American  Bridge  Co  Ambridge  Pa  [Pa 


•Jacobs,  Robert  H  CE  '93  MASCE  55  E  65th  St  New  York  City 

Div  Engr  Transit  Constr  Coram  49  Lafayette  St 
•Jacoby,  Hurlbut  8  AB  '08  CE  '10  AMASCE  6523  Euclid  Ave 

So<!retary  &  Chief  Engineer  H  K  Ferguson  Co     [Cleveland  O 
•James,  Robert  L  CE  '12  JASCE  MSPEE  21  W  93d  St  N  Y  C 

Tech  Dept  Vacuum  Oil  Co  Lisbon  Portugal 
Janney,  William  H  CE  '74. .1815  No  Charles  8t  Baltimore  Md 
•Japhet,  W  Ernst  BS  CE  '08 Box  735  Houston  Tex 

Engineer  Petroleum  Refining  Co 

Jaret,  Milton  AB  '13  CE  '14 1957  85th  St  Brooklyn  N  Y 

Jarvis,  George  M  CE  '78 742  E  Penn  Ave  San  Antonio  Tex 

Retired 
Jenkinson,  Ricliard  D  CE  '07 15  N  Howard  Ave  Bellevue  Pa 

Real  Estate  and  Insurance  507  Lincoln  Ave 
•Jennings,  Louis  C  CE  '10 135  Pelham  St  Newport  R  I 

Res  Engr  The  Foundation  Co  Ltd  St  Jerome  P  Q  Can 
•Jenrick,  William  F  IIS  CE  '10  AMASCE  113  White  St  Waverly 

Estmr  Stone  &  Webster  Engrg  COrp  147  Milk  St  [Mass 

Boston  Mass 
♦Johnson,  Albert  M  CE  '95 6353  Sheridan  Road  Chicago  111 

President  National  Life  Ins  Co  of  U  S  A  29  So  La  Salle  St 
Johnson,  Albert  T  Jr  CE  '11.-923  No  Madison  Ave  Peoria  111 

Plant  Engr  Great  Western  Electro-Chem  Co  Pittsburgh  Calif 
Johnson,  Berkeley  CE  '20 93  Fairfax  Road  Worcester  Mass 

Water  Resources  Branch  of  the  U  S  O  S  615  Idaho  Bldg 

Boise,  Idaho 
Johnson,  C  Reid  CE   '13 2902  St  Paul  St  Baltimore  Md 

Lieut  (jg)  CEC  USN  Submarine  Base  New  London  Conn 

Johnson,  Donald  S  CE   '15 Evanston  Hotel  Evanston  111 

Johnson,  Eugene  C  CE   '05.-686  Catalina  St  Los  Angeles  Calif 

Chief  Engineer  Pacific  Elec  Ry  Co 
•Johnson,  Harvey  S  CE  '11  AMASCE  65  Sussex  St  Port  Jervis 

Asst  Engr  Bossert  Corp  1408  Oneida  St  Utica  NY  [NY 

Johnson,  HoUister  CE   '12 AMASCE  Dryden  N  Y 

Asst  Engr  N  Y  State  Conservation  Comm  Watertown  N  Y 
•Johnson,  James  A  CE    '13 Warsaw  N  Y 

President  Oatka  Engineering  &  Construction  Co  Inc 
•Johnson,  Lawrence  CE    '01 CoUinsville  Conn 

Civil  Engineer 
•Johnston,  Clifford  C  CE   '12 26  Momingside  Ave  NYC 

Mgr  Empire  State  Advertising  Agencr  Albany  N  Y 
•Johnston,  Edgar  CE   '00- 733  Park  Ave  E  Orange  N  J 

Mgr  Oakwood  Plant  Mountain  Ice  Co  Orange  N  J 
Johnston,  Jesse  C  CE  '13 308  E  Olive  St  Lamar  Colo 

Merchant 
Johnston,  Miles  C  AB  BS  CE   '12  707  Chamber  of  Commerce 

Paymaster  Henrico  Lumber  Co  Richmond  Va  [Bldg 

•Johnston,  William  R  Jr  CE  '05 28  Yale  St  Maplewood  N  J 

Engineer  L  V  R  R  143  Liberty  St  New  York  City 

•Jones,  Bevan  CE   '06 174  W  89th  St  N  Y  C 

Jones,  Harold  H  CE   '10 96  Norwood  Ave  Buffalo  N  Y 

Secy  &  Treas  Lapan  Logging  Co  Jackson  Bay  B  C  Can 

Jones,  Henry  H   CE    '20 Durham  N  C 

Jones,  Jacob  O  BS  MCE  '15  MASCE  MSPEE  1714  Indiana  St 

Asst  Prof  Hydraulics  Univ  of  Kansas  [Lawrence  Kan 

•Jones,  William  M  CE  '18 480  Convent  Ave  N  Y  C 

Turner  Constr  Co  244  Madison  Ave 

Joseph,  Louis  W  CE    '20 Warrensburg  N  Y 

Joseph,  William  B  CE  '13  1201  W  Seventh  St  Wilmington  Del 
Judson,  David  H  CE   '07 421  Stolp  Ave  Syracuse  N  Y 

Truscon  Steel  Co  440  Gurney  Bldg 
•Justin,  Joel  D  CE   '06  MASCE  743  Amherst  St  Buffalo  N  Y 

c/o  Ludlow  Engrs  Winston-Salem  N  C 
•Kalberg,  8  August  CE  '10  AMASCE  39  Dwight  St  New  Brit- 

[ain  Conn 
Kampf,  Louis  CE   '09 33  Division  St  Norwich  Conn 

Textile  Engineer  Anderson  Meyer  &  Co  Tientsin  China 
•Kaufman,  Abraham  CE  '15  e/o  Dr  A  Isaacson  1477  Washing- 

[ton  Ave  New  York  City 
•Kaufman,  Ernst  G  CE  '11  .\MA8CE  315  Adelphi  St  Brookh-n 

c/o  L  V  R  R  90  Wept  St  N  Y  C  [N'Y 

•Kaufman,  Morris  L  CE  '12 918  E  Parkway  Brooklvn  N  Y 

Kaufman  &  Levine  Cons  &  Ind  Engrs  56  Pine  St  N  Y  C 
Kaufman,  Samuel  CE   '19 1389  Stebbins  Ave  NYC 

Asst  Engr  United  Elec  Light  &  Power  Co  130  16th  St 
Keating,  Thomas  F  Jr  CE  '17 11  E  87th  St  New  York  City 

Insp  &  Serv  Dept  Pate  &  Robb  Ins  Brokers  100  Williams  St 
•Keays,  Reginald  H  CE  '95  AMASCE  2680  Hudson  Blvd  Jersey 

Engr  Degnon  Contracting  Co  Allaben  N  Y  [City  N  J 

Keeler,  Louis  V  CE   '13 217  Jewett  Ave  Jersey  City  N  J 

Field  Secy  The  Rubber  Assn  of  Amer  17  Batterv  PI  N  Y  C 
•Keenan,  James  N  CE   '09 461  W  159th  St  New  York  City 

Dist  Sales  Alanager  H  H  Robertson  Co  170  Broadway 
Kehler,  Sherman  I  CE  '94  MCE  '03. .1800  Oakley  St  Baltimore 

B  &  O  Office  Building  [Md 

Kehoe,  Harrv  CE  '08 161  E  Third  St  Oswego  N  Y 
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Kt'liil.aliii,  f;h!irles  J  CE  '09  KAAE  MX31E8  13600  Fourth  Ave 

Asst  Eiigr  Dopt  Grade  Crossing  Elim  [E  Cleveland  O 

N  Y  C  &  St  L  R  R  Cloveland  O 
'Keller,  Artliur  R  CE   '03  AMASCE  2456  Oahu  Ave  Honolulu 

Dean  College  of  Applied  Science  Univ  of  Hawaii  [T  H 

Kelley,  Charles  L  CE  '85 Main  St  Savannah  N  Y 

Civil  Engineer 
•Kelley,  George  B  CE  '08 I  Thirteenth  St  Upper  Troy  N  Y 

Junior  Engineer  N  Y  State  Barge  Canal 
Kellev,  William  D  BS  MCE   '81  MASCE  Long  Island  City  N  Y 

Pres  Kelly  &   Kelley   llith  St  &  Vernon  Ave  NYC 
Kellogg,  George  D  CE   '07 Greenwood  N  Y 

Asst  Engr  N  Y  State  Engineers  Dept  Albany  N  Y 

•Kelly,  Edward  DeV  CE  '10 Oriskany  N  Y 

Kellv,  Edward  J  Jr  CE  '12 61  W  Erie  Ave  Corning  N  Y 

Kelsey,  Clifford  S  BA  CE  '88 162  Remsen  St  Brooklyn  N  Y 

Vice-Pres  Realty  Associates 
Kelsey,  Sidnev  E  CE   '87  —  1824  Jefferson  St  Kansas  City  Mo 
•Kendall,  Cha'rles  H  CE    '95  MS  MASCE  1501  College  Ave   Ft 

Asst  State  Highway  Engineer  Austin  Tex  [Worth  Tex 

•Kennedy,  James  C  CE    '79 Carson  City  Nev 

507  Tenth  St  Sacramento  Calif 

Kennedy,  Robert  C  CE   '21 East  Rochester  N  Y 

•Kerby,'  Charles  K  CE  '15 40  Rugby  Road  Brooklyn  N  Y 

Thompson  Starrett  Co  Long  Island  (!ity  N  Y 
•Kcrbv,  Russell  T  CE  '13__1019  Kenmore  Place  Brooklyn  N  Y 

EngV  Am  Tel  &  Tel  Co  195  Broadway  NYC 
Kessler,  William  CE   '13 23  Ninth  SI  Woodside  N  Y 

Asst  Engr  U  S  G  S  328  Custom  House  San  Francisco  Calif 
•Kibbe,  Harmon  C  CE  '16  JA8CE  2722  Ashby  Ave  Berkeley  Cal 

Salesman  Cobbledeck-Kibbe  Glass  Co 

Kidde,  Reguar  T  CE  '13 215  W  101st  St  New  York  City 

Kiddie,   John   CE    '04 MAAE    MAIM&ME   Morenci   Ariz 

Division  Mine  Superintendent  Arizona  Copper  Co 
Kiep,  Henry  A  Jr  CE   '10 R  F  D  55  Westfield  N  J 

Industrial  Finance  Dept  Robertson  Cole  Co  N  Y  C 

Kimher,  George  F  CE  '12 Augusta  St  K'ngston  N  V 

•King,  Alvin  W  CE   '07_-_ 108  E  Morcland  Ave  Chestnut  Hill 

Sales  Mpr  Fulton  Co  50  Church  St  N  Y  C  [Phila  Pa 

King,  Clifford  M  AB  CE   '04  AMASCE  MASE  3287  Bradford 

Asst  San  Engr  618  City  Hall  [Rd  Cleveland  Hts  O 

Cleveland  O 
•King,  Everett  E  AB  CE  MCE  '11  AMASCE  MAREA  Urbana 

Prof  Ry  Civil  Engineering  University  of  Illinois  \IU 

•King,  Leon  T  CE  '10 20  James  St  Ilion  N  Y 

Jun  Engr  N  Y  State  Barge  Canal  Herkimer  N  Y 
King,  Paul  CE   '16 Emporia  Va 

Eusr  &  Survr  Atlantic  Coast  Realty  Co  Petersburg  Va 
King,  Tang  MCE  '21  c/o  Mr  D  Y  Chin  406  Hankow  Bd  Shang- 

[hai  China 
King,  Tao  CE  '12 AMASCE  33  Tou  Fa  Hutang  West  City 

Res  Mem  Comm  on  Ry  Technics  Min  of  Communications 

Peking  China 
Kingsland,  Lawrence  D  II  CE  '17 Hotel  Beers  St  Louis  Mo 

Civil  &  Hydr  Engr  Foundation  Co  Rifa  332  Lima  Peru  S  A 
Kinnear,  Eugene  C  CE  '07  1882  Columbia  Rd  Washington  D  C 

Sen  Str  Engr  ICC  Bur  Val  San  Francisco  Calif 
•Kipp,  Frederick  M  Jr  CE  '14 JASCE  3705  Chestnut  Rd 

Asst  Conservation  Engr  City  Water  Dept  Baltimore  Md 
•Kirschnor,  Charles  CE   '14..JASCE  427  Fourth  St  Troy  N  Y 

Asst  FJnirr  Bd  of  Commrs  Port  of  New  Orleans  La 
Klaber,  John  J  CE   '06 124  W  88  St  New  York  City 

Marble  Export  Florence  Italy 
Knapp,  Frank  H  CE   '11 AMASCE  Blasdell  N  Y 

U  S  Reclamation  Service  El  Paso  Tex 
Kneeland,  Herbert  D  CE   '10 MESWPa  230  Breading  Ave 

Prod  Mgr  Untd  Engrg  &  Fdry  Co  2311  Farmers         [Pbgh  Pa 

Bank   Bldg 
Knighton,  John  A  CE   '91 MASCE  207  W  107th  St  N  Y  C 

Div  Engr   (Harlem  River  Div)   Dept  PI  &  Str  2221    Madison 

Ave 
Knoch,  Julius  J  MS  CE '92  AMASCE  1717  Gains  St  Little  Kock 

Carter  &  Knoch  Cons  Egnrs  803-807  A  O  U  W  Bldg         [Ark 
Knowlton,  George  E  CE   '20 

Blake  Bros  &  Co  Box  607  N  Y  C 
Knowlton,  Robert  H  CE  '06  MNELA  MATEE  211  Cornell  Ave 

Power  Engr  United  Gas  Impr  Co  Phila  Pa       [Swarthmore  Pa 
Koester,  Edwin  F  CE   '13  AMASCE  811   West  St  Wilmington 

Engineer   in  Charge   Surveying  Department  [Del 

Kohn,  Arthur  H  CE  '06 21  No  Lime  St  Lancaster  Pa 

Kolberk,  Andrew  CE   '12 305  E  161st  St  New  York  City 

Assistant  Engineer  I  R  T  Co  156  Broadway 
Koo.  Nee  Sun  MCE    '19  PhD   '21  MESCh  Nai  Wai  Shanghai 

[China 
Koopman,  Jacob  CE  '13 c/o  Arthur  McMullen  Co  N  Y  C 

Engineer  with  Arthur  MeMuUen  Co  of  New  York  Cheswlck  Pa 
Korff,  Harry  O  CE  '16-. 1720  W  Lafayette  Ave  Baltimore  Md 


•Kornfeld,   Harry  JS.S  CE    '11. .AMASCE  106  Stratford   Ave 

Desng  Engineer  General  Electric  Co  [Pittsfield  Mass 

Kraft,  George  L  CE  '15. .1730  First  St  N  W  Washington  D  C 

(Japtain  Infantry  U  Si  A  c/o  Adjutant  General  of  the  Army 
Kramer,  Edwin  W  CE   '06 1801  So  Fifth  St  Missoula  Mont 

Dist  Hydro-Elect  Engr  U  S  For  Service  508  Montana  Bldg 
Kratzenstein,  Hugo  AB  CE  '04 7  E  94th  St  New  York  City 

Civil  Engineer  152  W  88th  St 
Krauu',  Alois  W  CE   '12 152  Crafts  St  Newtonville  Mass 

Secy  Geo  E  Warren  Co  35  Congress  St  Boston  Mass 

Krauss,  John  S  CE  '17 974  St  Nicholas  Ave  New  York  City 

Kristal,  Frank  A  CE    '08 223  Highland  Ave  Trenton  N  J 

Assistant  Sales  Engineer  DeLaval  Steam  Turbine  Co 
•Kronberg,  Sol  AB  CE  '08 615  W  150th  St  New  York  City 

Secy  Supertone  Talking  Machine  Co  18  W  Twentieth  St 
•Kruse,  Otto  V  CE  '09 AMASCE  Philadelphia  Pa 

Hyd  Engr  Lamer  Johnson  Valve  &  Engrg  Co  Widener  Bldg 
•Krusi,  Herman  CE   '82 2033  Central  Ave  Alameda  Calif 

Retired 
Kuck,  John  ¥  n  BS  CE  '12 MAAE  22  W  Harris  St 

Asst  Engr  Central  of  Ga  Ry  Savannah  Ga 
Kurcias,  Max  CE   '18 63  E  177th  St  New  York  City 

Civil  &  Befrig  Engineer  U  R  D  Green  154  Nassau  St 
•Kurtz,  Ford  CE   '07 MASCE  New  York  City 

With  J  G  White  Engrs  Corp  43  Exchange  PI 
•Kurz.  Ernst  W  CE   '17 910  Five  Oaks  Ave  Dayton  O 

Structural  Engineer  Schenck  &  Williams  Dayton  O 

LaBreque,  Henrv  F  CE  '07 126  Winthrop  St  Brooklyn  N  Y 

•Lacazette,  Alfred  A  CE   '13..ASME  MCuSE  Vedado  Havana 

W  India  C  il  Co  of  N  Y  Calle  2  entre  9  y  11  [Cuba 

•LaCroix,  Arthur  E  CE  '16 ?34  Pleasant  St  Worcester  Mass 

Asst  Hydr  Engr  New  England  Power  Co  35  Harvard  St 
Lahr,  Charles  CE    '15 51  Chicago  St  Elmhurst  Mass 

Jun  Engr  N  Y  State  Pub  Ser  Comm  1st  Dist  NYC 
Lamonreux,  Vincent  B  CE   '20 Forest  Home  Ithaca  N  Y 

Jr  Engr  USGS  Washington  D  C 
Lanahan,  Howard  G  CE   '09 Tacoma  Wash 

Manager  Hurley  Mason  Co  500  Equitable  Bldg 
Lance,  John  II  CE   '96. .MASCE  426  Rutter  Ave  Kingston  Pa 

Cons  Engr  616  2d  Nat  Bank  Bldg  Wilkes-Barre  Pa 
Lance.  William  L  CE   '08 426  Rutter  Ave  Kingston  Pa 

With  J  H  Lance  Cons  Engr  Wilkes-barre  Pa 
Landa,  Francisco  CE   '07 MCuSE  Paseo  194  Vedado 

Engr  Insptr  Hav  Elec  Rv  Light  &  Pow  Co  Havana  Cuba 
•Landis,  Charles  W  CE  '00.. ..14  Hamilton  Ave  Cranford  N  J 

Asst  Contr  Mgr  U  S  Steel  Products  Co  30  Church  St  N  Y  C 
Landon,  Eugene  A  CE   '80 MASCE  Groton  N  Y 

Secretary  and  Treasurer  Begent  Lumber  Co 
Lane,  Emory  W  CE    '14  AMASCE   1038  Heath  St  Lafayette 

Mgr  China  Off  Morgan  Engr  Co  Yang  Chow  China         [Ind 
•Lanpher,  Edwin  E  CE   '99 540  Sheridan  St  Pittsburgh  Pa 

Division  Superintendent  Bureau  of  Water 
Lara,  Edward  M  CE  '03 Bend  Ore 

Cashier  First  National  Bank 
Lamed,  William  H  CE    '84 Haigler  Neb 

Cashier  State  Bank  of  Haigler 
Lathrop,  Joh^J*  P  CE   '92 MECIPh  Wayne  Pa 

Civil  Engineer  and  Contractor  Overbrook  Pa 
Latting,  Benjamin  F  CE  '94. .Care  C  H  Latting  Shortsville  N  Y 

Assistant  to  Chief  Engr  Indiana  Bridge  Co  Muncie  Ind 

Lau,  Waau  W  AB   '14  CE   '15 Tientsin  China 

.  Assistant  Engineer  River  Improvement  Comm 

Lavine,  I  William  CE   '15 272  Kosciusko  St  Brooklyn  N  Y 

Lawrence,  Frank  E  CE   '06  AMASCE  415  W  36th  St  Savannah 

President  Lawrence  Construction  Co  Augusta  Ga  [Ga 

Lawrence,  Theodore  F  CE   '88 Chester  N  Y 

Cheese   Manufacturer 

Lawson,  David  T  CE  '73 

Lay,  Charles  H  CE  '74 149  W  Third  St  Oil  City  Pa 

Retired 
Lazo,  Antonio  CE  '07 108  E  82d  St  New  York  City 

Investment  Banker  115  Broadwav 
•Lechler,  Bruno  C  CE    '08  i/,B-..'-.-MASME  Maywood  N  J 

Genl  Mgr  S  S  Hepworth  Co  of  New  York  City 
Ledger,  Wililam  H  MCE  '95. .MICE  Railway  Crescent  Bareroft 

Metropolitan   Railway  Construction  Sydney  NSW 
•Lee,  A  Carl  CE  '10 MASCE 

Div  Enj'r  Southern  Power  Co  Charlotte  N  C 
Lee,  Don  BS  in  CE  CE   '13... AMASCE  San  Angelo  Tex 

Sales  Engr  Lakewood  Engrg  Co  711  Sumpter  Bldg  Dallas  Tex 
Lee,  HawShen  CE  '16 . Yu  Yao  Chekiang  China 

Eng  Sccv  to  Chf  Engr  TientsinPukow  Ry  Tientsin  China 

•Lee,  K  MCE  '17 

Lee,  Kohn  Sam  CE  '13 14  Helen  Terrace  Shanghai  China 

Business 
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Leo,  Teh  Tsing  CE    '11  MCE    '12 Tientsin  China 

In  charge  Ues  &  l)r  Off  Wks  Dept  Chili  Riv  Comin 
Leggett,  Edward  H  CE   '12  MAJhSCE  8  So  Allen  St  Albany 

LuiUum  Steel  Co  WatorvUet  NY.  [NY 

Lehman,  Alvin  «  CE  '21 339  Moss  Ave  Peoria  111 

•Lchrbaeh,  Henry  G  CE  '15  AMASCE  363  Dearborn  St  Buffalo 

Lieut  (S  G)  C  E  C    USN  San  Diego  Calif  [N  Y 

•Lehrbach,  Warren  W  CE  '17 363  Dearborn  St  Buffalo  N  Y 

Office  Ex  McGraw-Hill  Co  Inc  New  i'orlc  City 
♦Lout,  C.  Horsey  CE   '11..2411  Beverley  Road  Brooklyn  N  Y 

Sec  Broun  Lent  &  Pett  Inc  90  William  St  N  Y  C 
•Leonard,  Edward  P  CE  '09 401  Macon  St  Brooklyn  N  Y 

With  Alexander  Bros  Leather  Mfrs  Philadelphia  Pa 

'Leonard,  Samuel  J  CE  '17 520  G  St  NE  Washington  D  G 

Leschen,  William  E  JiS  CE   '09--6409  Enright  St  St  Louis  Mo 

Oil  and  Coal  By-Produots  601  Bank  of  Commerce  Building 
•Lessin,  Samuel  CE   '12 1578  Union  St  Brooklyn  N   Y 

Junior  Engineer  N  Y  State  Pub  Ser  Comm  NYC 
Leung,   Chin-Yuk  CE    '14  MCE    '15   Jardine   Matlieson  &   Co 

[Tientsin  China 
Levine,  Harold  J  CE  '12 AMASCE  140  E  92d  St  N  Y  C 

Kaufman  &  Levine  Cons  &  Ind  Engrs  56  Pine  Street. 
•Levine,  Lionel  M  CE  '10 530  Manhattan  Ave 

Cons  Engr  29  Broadway  New  York  City 

Levine,  Samuel  CE  '11 355  Riverdol  Ave  Brooklyn  N  Y 

•Levy,  Robert  CE  '13 P  O  Box  598  Woodmere  N  Y 

Mgr  Textilcather  Co  Brown  St  &  Lister  Ave  Newark  N  J 
Lewis,  Clarence  C  CE  '91  MASCE  1815  E  89th  St  Cleveland  O 

Gen  Mgr  Cia  Luz  y  Fuerza  Cordoba  Argentina  S  A 
Lewis,  Dudley  L  CE  '08 2509  May  St  Port  Worth  Tex 

City  Engineer  City  Hall 
Lewis,  John  H  CE    '03 AMASCE  MOrSE  Portland  Ore 

Lewis  &  Clark  Cons  Engrs  805  Chamber  of  Commerce  Bldg 
•Lewis,  John  M  CE  '08 MAIM&ME  Elkhorn  W  Va 

Chief  Engineer  Houston  Interests 
•Lewis,  Roger  CE  '95  LLB 320  W.  78th  St  New  York  City 

Lawyer  Care  Guthrie  Bangs  &  Van  Snideren  44  Wall  St 
•Li,  Chuan  Heug  CE  '18—18  Kennedy  Road  Hong  Kong  China 

Genl  Supt  of  Insptn  M  of  W  Dept  YuehHan  R  R 
Li,   Kien    Vo  CE    '11 Kalgan   China 

Office  Chief  Engineer  Peking  Kalgan  Ry 

Liebeskind,  Morris  CE  '21 215  E  103d  St  New  York  City 

Lilly,  Scott  B  BS  CE   '09 148  Parkside  Ave  Brooklyn  N  Y 

Sales  Engineer  30  Church  St  New  York  City 
Lindau,  Sigmund  B  CE  '18  MAAE  612  Summit  Ave  Greensboro 

Civil  Engr  N  Y  State  Hwy  Dept  Hornell  NY  [8  C 

Lindberg,  Henry  E  CE  '19 900  Federal  St  Pittsburgh  Pa 

Designer  Pittsburgh-Des  Moines  Steel  Co  607  Curry  Bldg 
Linnell,  Herbert  H  CE    '20 JASCE   19  Florentine  Garden 

Engr  Miranda  Sugar  Co  Central  Miranda     [Springfield  Mass 

Oriento  Cuba 
Linsley,  Charles  W  CE  '07  AMASCE  52  E  Utica  St  Oswego  N  Y 

Plant  Engr  Oswego  Candy  Works  Long's  Chocolate  Works 
Linton,  Orlando  H  CE    '06 University  Club  Montreal  Can 

Vice-President  Canadian  Comstock  Co  Ltd  Constr  Engrs 

•Livant,  Charles  D  CE  '17 1413  Grant  Ave  Bethlehem  Pa 

Livermore,  Norman  B  CE   '95 MASCE  San  Francisco  Calif 

Pres  N  B  Livermore  &  Co  1306  Merchants  Nat  Bank  Bldg 
•Lo,  Chung  Chem  CE   '10 Nan  Ying  St  Foochow  China 

Principal  Tangshan  Engrg  College  Tangshan  China 
•Lo,  Ying  CE  '16.-JASCE  Hae-Don-Hon  St  Nan  Chang  China 
Lockerby,  Robert  A  CE   '06._87  St  Matthew  St  Montreal  Can 
Lockwood,  Ralph  H  CE   '73 6326  Lakewood  Chicago  111 

Retired 
•Loeffler,  Hermann  C  CE  '16._21  McKinley  Ave  Glendale  N  Y 
Loh,  Yuen  Chang  CE  '14  North  Chekiang  Road  Shanghai  China 

Assistant  Superintendent  of  Construction  Standard  Oil  Co 
•Long,  Arthur  M  CE   '12 122  Porter  Ave  Warren  O 

Asst  Gen  Mgr  Sales  Dept  The  Trumbull  Steel  Co 
Long,  Guy  E  CE  '02 226  Reynolds  St  Kingston  Pa 

Civil  Engineer 
•Longwell,  John  8  AB  CE  '10 AMASCE  Powell  Wyo 

Engineer  U  S  Reclamation  Service 
Loomis,  Arthur  B  BS  MCE    '94 Toledo  O 

Chief  Engr  Structural  Dept  Toledo  Bridge  Crane  Co 
Tx)omis,  \Mi  Wyck  W  CE  '14-_-167  Queen  8t  Sarnia  Ont  Car 
•Loomis,  Willis  H  CE  '94  28  Rock  Island  St  Qouverneur  N  Y 

President  Mining  Co 
Lopez,  Carlos  CE   '09 Iloilo  Iloilo  P  I 

Surveyor  34  Yznart  St 
Lord,  Charles  H  CE   '11  MAWWA  Crescent  Park  Ogdensburg 

Superintendent  City  Water  Works  [N  Y 

Lord,  George  W  CE   '20 1550  Ashland  Ave  Evanston  111 

c/o  So  California  Edison  Co  Los  Angeles  Calif 
Lordly,  Henry  R  CE  '93  MCE  '20  MASCE  MEIC  74  Strathearn 

Cons  Engr  Montreal  P  Q  Can  [St 


•Lott,  Henry  D  CE  '15 370  E  23d  8t  Brooklyn  N  Y 

Field  Engr  Post-AteCord  Construction  Co  N  Y  C 
Love,  Albert  J  CE  '09 92  Downer  Place  Aurora  111 

Vice  President  Love  Brothers  Inc 
•Lovelaud,  Chester  H  CE  '10  MASCE  2730  Garber  8t  Berkeley 

Hyd  Engr  State  B  R  Comm  953  Flood  Bldg  Ban  [Calif 

Francisco  Calif 
•Lovell,  Earl  B  CE  '91  AMASCE  160  Broadway  New  York  City 

Prof  Civ  Engrg  Col   Univ  Mgr  &  Chf  Engr  E  &  S   Dept 

Lawyers  Title  &  Tr  Co     Vice-Pres  Charles  Hansel  Co 
Lu,  Feng  Shu  CE  '18  MChES  Wusih  City  Kiang  Su  Pro  China 

Naugand  Ry  &  Mining  Coll  Shanghai  China 
Lucchetti-Otero,  Antonio  S  CE  '10 AMASCE  San  Juan  P  K 

Asst  Chief  Engr  Porto  Rico  Irrigation  Service  Guayama  P  H 
Luehetti,  Raul  CE  '20 c/o  Lcdo  Manuel  Tore  Ponce  P  K 

P  R  Irrigation  Service  San  Juan  P  R 
Ludlow,  J  Wynian  ME  CE  '03_-MASCE  ME&AAS  552  12th  Si 

Harbor  Engineer  Port  of  Los  Angeles  City  Hall  San  Pedro 

Calif 
Lum,  Paul  B  CE  '07 MSAutoE  1361  OUs  Place  N  W 

Mgr  Autocar  Sales  &  Service  Co  1240  Penn  Ave  NW  Wash  DC 
•Lund,  Gabriel  E  CE  '17  AMA«CE  c/o  Mr.  Alexander  151  W 

Supt  of  Constr  W  I  Sugar  Finance  Corp  Cayo  [86th  St  N  Y  C 

Mambi  Oriente  Cuba 
Lyerly,  Charles  A  Jr  CE  '09  4487  McPherson  Ave  St  Louis  Mo 
•Lyle,  Alexander  Jr  CE  '13 61  W  50th  St  New  York  City 

Assistant  Engineer  H  D  Best  &  Co  Flatiron  Bldg 
•Lyman,  Richard  R  BS  MCE  '03  PhD  '05  AMASCE  Salt  Lake 

Prof  Civ  Engrg  U  of  Utah  Pres  Lyman-  [City  Utah 

Callister  Co 
•Lj-nch,  Edmund  CE  '12  MAAE  39  So  Emily  St  Grafton  P  O 

Asst  in  San  &  Welfare  Dept  Amer  Sheet  &  Tin  Plate  Co 

Pittsburgh  Pa 
Lynch,  James  H  Jr  CE  '19  MAAE  237  Plymouth  Ave  Buffalo 

Office  Engineer  Erie  R  R  Hornell  N  Y  [N  Y 

MacBean,  John  P  CE  '20 Lawnton  Ave  Oak  Lane  Pa 

With  City  Engr  St  Petersburg  Fla 
•MaoDiarmid,  Milo  S  CE  '95--MASCE  MDeES  Northvilh;  Mich 

Asst  Engr  U  8  Lake  Survey  205  Old  Custom  House  Detroit 

Mich 

MaoDonald,  Harold  G  CE   '07 Edmonton  Alberta  Can 

MacGregor,  Ross  E  CE   '18_-..109  Rogen  Ave  Brooklyn  N  Y 

With  N  J  D  W  S  Comm  Wanague  N  J 
MacHarg,  John  B  CE  '93  AB  P/iJD„414  W  121st  St  Rome  N  Y 

Professor  of  History  Lawrence  Coll  Appleton  Wis 

MacKellar,  Gordon  CE  '20 147  No  Church  St  Hazleton  Pa 

MacKen,  Harold  I  CE  '20  62  Westervelt  Ave  New  Brighton  N  Y 
•MacKrell,  Edwin  A  CE  '12 971  E  18th  St  Brooklyn  N  Y 

Engr  D  L  &  W  B  R  Hoboken  N  J 
•MacLeod,  Norman  L  CE   '11—4947  Kimbark  Ave  Chicago  111 

Assistant  Nearner  Ager  &  Lord  Tie  Co  80  E  Jackson  Blvd 
•MacVeagh,  Wayne  CE   '16—472  Hepburn  St  Williamsport  Pa 

Engrg  Dopt  Valley  Mould  &  Iron  Corp  Sharpsville  Pa 
McArthur,  Joseph  W  MCE  '17  MAAE  1873  Garden  St  Eugene 

Bridge  Engineer  Lane  County  Ore  [Ore 

•McCarthy,  John  R  CE    '17  4761  Richardson  Ave  New  York 

Jr   Engr  Crew  Levick  Co  Philadelphia  Pa  [City 

•McCaustland,  Elmer  J  CE  MCE  '97  MASCE  MEClStL  M.\AE 

Dean  of  Engrg  Dir  Engrg  Exp  Sta  Univ  of  Mo  Columbia  Mo 
McClain,  Carl  A  CE  MCE   '16  MAAE  AMASCE  1033  High  St 

General  Supt  &  Sec  Eugene  Water  Board  Eugene  Ore 
McClintock,  Ward  G  CE  '13 108  E  Marshall  St  Ithaca  N  Y 

Engineer  Dept  Bldgs  &  Grounds  Cornell  Univ 
McClurc,  John  H  CE   '19 928  Western  Ave  Pittsburgh  Pa 

Draftsman  Pittsburgh-Des  Moines  Steel  Co 
McClure,  Ross  G  CE  '16  MAAE  4535  W  End  Ave  Chicago  lU 
•McConnell,  Ira  W  CE   '97 MASCE  MAAE  MBosSCE 

V-P  Dwight  P  Robinson  &  Co  Ine  125  E  46th  St  N  Y  C 

McCormick,  J  Gould  CE  '10 909  Main  St  Monongahela  Pa 

•McCrone,  Walter  C  CE  '14 602  Hector  St  Ithaca  N  Y 

McCurdy,  George  E  CE    '05 Berwyn  111 

316  Wildwood  Ave  Akron  Ohio 
MeCurdy,  John  C  BS  CE  '12 Forest  Home  Ithaca  N  Y 

Professor  Rural  Engrg  Coll  of  Agr  Cornell  University 
•McDowell,  Edwin  T  CE  '14.-77  So  Main  St  Middletown  Conn 

Superintendent  of  Public  Works  Norwood  Mass 
McGowan,  Henri  C  BS  EE  CE   '17  2624  Walton  Way  Augusta 

Sales  Engr  H  W  Johns-Manville  Co  210  No  Broad  St  [Ga 

Philadelphia  Pa 
•McHarg,  Leslie  CE   '99— AMASCE  MNYRBCl 

Contr  McHarg-Barton  Co  1328  Broadway 
•McHugh,  Austin  G  CE   '14 71  Aldrich  St  Buffalo  N  Y 

Draftsman  Youngstown  Sheet  &  Tube  Co  Youngstown  O 
McKaig,  Thomas  H  BArch  CE   '13 Orchard  Park  N  Y 

Engr  Nat  Analine  &  Chem  Co  Buffalo  N  Y 
McKee,  William  J.  CS  '09 308  Western  Ave  Aspenwall  la 
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*McKeever,  William  CE  '98  MAG-asInst  MIES  34th  &  Essey  St 

1830  Kitteinhouse  Sq  Philadelphia  Pa 
McKJnstr.v,  Ross  W  CE    '18  JASCE  5131  Kinibark  Ave  Chi- 

[eago  111 
•MeKown,  Howard  P  CE   '09 4139  Franklin  Koad 

Construction  Engineer  Carbon  Steel  Co  Pittsburgh  Pa 
MoLeod,  Donald  F  CE   '07 MASCE  MSPEE 

Prof  Mun  Engrg  Univ  of  Miss     University  Miss 
MeLoughlin,  A  Vincent  CE   '20  54  Liberty  Ave  New  Eochelle 

[N  Y 
•MeMath,  Neil  C  CE   '14 1037  Iroquois  Ave  Detroit  Mich 

Mgr  Buhl  Stamping  Co  Walkerville  Ont  Can 
•McMillin,  Edwin  B  CE  '17  203  Savannah  Ave  Wilkinsburg  Pa 

Engineer  Pittsburgh  Bridge  &  Iron  Works  Kocliester  N  Y 
MeNair,  George  U  S  CE  '18..719  W  180th  St  New  York  City 

N  Y  Tel  Co  15  Dey  St 
MePherson,  Kenneth   W  CE   '09 Castle  Shannon  Pa 

Engineer  Pittsburgh  Eailway  Co 
Ma,  Y'u  Chi  CE   '19 Liau-a-au  Amoy  China 

San  Engr  West  Palm  Beach  Fla 
*Maas,  Charles  L  CE  '15 5848  Florence  Ave  Phila  Pa 

Prod  Engr  United  Gas  Improvement  Co  Broad  &  Arch  Sts 
Macedo,  Jose  B  CE  '17  Avendo  Eio  Branco  60  Bio  de  Janiero 

Engineer  for  Coal  Mining  Co  [Brazil 

Mack,  Francis  A  J  C£  '12 203  Amherst  Ave  Syracuse  N  Y 

•Mack,  Harry  E  CE   '01 Box  2  Marathon  N  Y 

Engr  and  Draftsman  American  fioad  Machinery  Co  Inc 
Mackenzie,  Donald  A  CE  '17  S  Lexington  Ave  WhitePlains  N  Y 
Mackintosh,  WilUam  CE   '96  1213  W   16th  St  Oklahoma  City 

Mackintosh  Walton  Co  Cons  Engrs  State  National  [Okla 

Bank  Bldg 
*Macleish,  Gordon  G  CE  '12_-Box  24-A  E  F  D  LaHabra  Calif 

Engineer  LaHabra  Heights  Co 
Macpherson,  David  J  CE  '77  1120  Atchison  St  Pasadena  Calif 

Eetired 
Macy,  Frank  H  CE  '10 26  Eighth  St  Hudson  N  Y 

Asst  Civil  Engr  N  Y  State  Conservation  Comm  Albany  N  Y 
•Macy,  Paul  CE   '13 43  Eaines  Park  Eochester  N  Y 

Eepr  Barrett  Co  for  W  N  Y  Box  34  Brighton  Sta 
Madden,  William  Francis  CE  '21--16  Hubbard  St  Cortland  N  Y 

Jr  Asst  Engr  N  Y  State  Hwy  Dept  Hornell  N  Y 
Madigan,  Francis  W  CE  ',07  460  Maplewood  Ave  Eochester  N  Y 

Assistant  Engineer  Dept  State  Engineer  and  Surveyor 
•Magsaysay,  Ambrosio  CE  '09--421  Calle  Paz  Paeo  Manila  P  I 

Asst  Mgr  Y'angeo  Steamship  Co  St  irUelle  Industria 
•Mahcr,  Paul  L  CE   '13— MSIndE  1217  Kemble  St  Utica  N  Y 

With  Emerson  Co  of  New  York  Box  208  Elwood  Ind 
Mahoney,  Lee  C  AB  CE  '12 3135  Pacific  Ave 

Estra  Engr  Bldg  Constr  1011  Bush  St  San  Francisco  Calif 
Maier,  Edward  h  CE  '21  2206  Minn  Ave  S  E  Washington  D  C 
Mallery,  Clarence  S  CE  '89 412  Front  St  Owego  N  Y 

Pres  Binghamton  Bridge  Co  1104  Press  Bldg  Binghamton  NY 
Mallery,  John  S  CE  '16 412  Front  St  Owego  N  Y 

Ch  Engr  Binghamton  Bridge  Co  1104  Press  Bldg  Binghamton 

N  Y 
•Mallison,  Charles  H  CE  '07 1012  High  St  Pottstown  Pa 

Acting  Mgr  of  Erection  McClin tic- Marshall  Constr  Co 

•Malone,  George  E  CE  '03 521  No  Eleventh  St  Beading  Pa 

Maltby,  Albert  E  CE   '76  LLD  PhV  MHistSWPa  507  Stewart 

Teacher  in  College  Grove  City  Pa  [Ave 

Mambert,  Stephen  B  CE  '08  487  Berkeley  Ave  So  Orange  N  J 

Vice  Pres  &  Finan  Exec  Thos  A  Edison  Co  E  Orange  N  J 

Manchester,  Wilbur  O  CE   '20 Nassau  N  Y 

Mann,  Joseph  8  BS  CE   '12 Fairfield  N  C 

Chf  Engr  Coastal  Land  &  Devp  Co  New  Holland  N  C 
Maun,  Louis  M  CE   '77 MWeSE  Milwaukee  Wis 

Assistant  Engineer  U  S  Engineer  Office  Federal  Bldg 
Mann,  Matthew  D  Jr  PhB  CE  '08—625  Locust  St  Eoselle  N  J 

Supt  Chem  Prod  Div  Standard  Oil  Co  Elizabeth  N  J 

Mann,  Eoberts  J  CE  '13  MCE  '14 629  Moss  Ave  Peoria  111 

Mao,  Thomson  MCE   '17  2031  Monongahela  Ave  Iwissvale  Pa 

Asst  Principal  Tangshan  Engrg  Coll  Tangshan  China 
Marks,  A  Lester  CE  '15 c/o  Constr  Q  M  Honolulu  T  H 

Engineer  Construction  Q  M  Schofield  Barracks  T  H 
•Marsh,  Clarence  W  CE   '94  MAIChE  MAChS  MAES  Cos  Cob 

Cons  Engr  101  Park  Ave  New  York  City       [Greenwich  Conn 
Marston,  Anson  CE  '89 MASCE  MWeSE  Ames  la 

Dean  of  Engrg  Iowa  State  Coll  Mem  Iowa  State  Hwy  Comm 

Martens,  James  H  CE   '21 Shrub  Oak  N  Y 

Martin,  Charles  E  CE  '21  —  150  Selye  Terrace  Eochester  N  Y 

With  Public  Service  Gas  Co  of  New  Jersey 
Martin,  J  Ward  CE   '19 3138  Sheridan  Boad  Chicago  111 

Mem  Firm  Morgan  &  Martin  Drilling  Contrs  Sapulpa  Okla 
•Martin,  Thomas  Jr  CE  '09—112  Powelton  Ave  Lansdowne  Pa 

Philadelphia  Navy  Yard 


Martin,  William  F  MCE  '06 AMASCE  1054  Mariposa  Ave 

Asst  Prof  Meeh  Engrg  Univ  Calif  Cong  Engr  Berkeley  Calif 
Marvin,  Ealph  E  CE   '03  c/o  Dr.  F.  L.  Marvin  Muskegon  Mich 

Civil  Engrg  &  Mining  306  London  Bldg  Vancouver  B  C  Can 
•Marx,  Charles  D  CE  '78— MASCE  MWeSE  357  Kingsley  Ave 

Prof  C  E  Lelaud  Stanford  Univ  Cons  Engr  Palo  Alto  Calif 
Marx,  Erwin  CE   '00 2562  Observatory  Ave  Cincinnati  O 

Sales  Manager  The  G  A  Gray  Co  Gest  &  Depot  Sts 
Masters,  Frank  H  AB  CE 'Oi  MAEEA  MWeSE  207  Younga  Ave 

Assistant  Chief  Engineer  E  J  &  E  By  Co  Joliet  111 
•Mauer,  William  J  CE  '09 MAAE  936  Lawrence  Ave 

Assistant  Sales  Manager  American  Badiator  Co  Chicago  111 

Maxeiner,  Carl  A  CE   '18 486  Yates  St  Albany  N  Y 

•Maxou,  Paul  J  CE  '13 50  Palisade  Ave  Bogota  N  J 

Engineer  National  City  Bank  55  Wall  St  N  Y  C 
Maxwell,  Donald  P  CE  '07 1004  Baltimore  Ave  Normant  Pa. 

Concrete  Engr  Aluminum  Co  Amer  Oliver  Bldg  Pittsburgh  Pa 
Maxwell,  Frank  A  CE   '78  MCE    '79- —Georgetown  Colo 

Mining  Engineer 
Mayhew,  Bobert  CE  '94—2  Daggett  Terrace  Schenectady  N  Y 

Machinist 
Maynard,  Henry  W  CE   '07  MNACA  3089  Broadway  N  Y  C 

Cost  Acct  Scovell  Wellington  Co  Pub  Accts  27  William  St 
Mayo,  Geoffrey  W  CE    '07 AMASCE  Smethport  Pa 

Sen  Hwy  Bridge  Engr  501  Wheat  Bldg  Ft  Worth  Tex 
Mead,  Daniel  W  CE   '84 MASCE  MASME  MAlConsE 

Cons  Engr  &  Prof  Hyd  San  Engrg  Univ  Wis  Madison  Wis 
•Mead,  Bobert  G  2nd  CE  '17 Ossining  N  Y 

Prod  Dept  Worthington  Pump  &  Machinery  Corp 
Mead,  Theodore  L  CE  '77 MPhilaAcadNSc  Oviedo  Fla 

Horticulturist 
Meehan,  John  W  CE  '87 MPNWSE  Mt  Vernon  Wash 

City  Engineer 
Meikle,  A  Craig  CE   '15 3115  Clifton  Ave  Baltimore  Md 

Ees  Engr  Norton  Bird  &  Whitman  616  Munsey  Bldg 
•Meissner,  Charles  B  CE   '12 45  Lenox  Boad  Brooklyn  N  Y 

Exp  Engr  Seabord  By-Product  Coke  Co  Jersey  City  N  J 
•Mellen,  Arthur  W  Jr  CE  '17 2676  Morris  Ave  NYC 

Baymond  Concrete  Pile  Co  140  Cedar  St 
Mellor,  Alfred  E  CE  '12--52  Bay  State  Ave  W  SomervUle  Mass 

Asst  Engr  Comm  on  Pub  Works  State  House  Boston  Mass 
Menefee,  Ferdinand  N  BS  in  CE  CE  '10  AMASCE  Ann  Arbor 

Prof  Univ  of  Mich  V  Pres  United  Engrg  Corp  Detroit   [Mich 

Mich 
Mongers,  Charles  A  CE  '15  MECIB  3145  S  Atlanta  Ed  Camden 

Designer  U  G  I  Philadelphia  Pa  [N  J 

Menocal,  Mario  G  CE   '88 Chaparra  Oriente  Cuba 

•Merrill,  Thomas  D  CE  '78 2625  Greysolon  Ed  Duluth  Minn 

Lumber  Dealer  210  First  National  Bldg 
•Mershon,  Edward  J  CE  '14 27  Spring  St  Brockport  N  Y 

Sales  Engr  Pittsburgh-Des  Moines  Steel  Co  807  Curry  Bldg 

Pittsburgh  Pa 

Meston,  Bobert  S  CE   '16 501  Clara  Ave  St  Louis  Mo 

Metzger,  Harold  N  CE    '07—166  Lancaster  Ave  Buffalo  N  Y 

Member  Metzger  Construction  Co  676  Genesee  St 

Meyer,  August  B  CE  '14 759  E  17th  St  Brooklyn  N  Y 

Meyer,  Henry  S,  J  BS  MS  CE  MCE  '14 MAAE  826  1st  Ave 

City  Engineer  Box  1524  Havre  Mont 
•Meyers,  Clarence  W  CE  '02  MCE  '03  314  Biverside  Drive  NYC 
Michaelson,  Joseph  CE   '92 1234  Girard  St  N  W  Wash  D  C 

Expert  Aid  Bureau  Yards  and  Docks  Navy  Dept 
Michelson,  Benjamin  C  CE  '19—1870  Wyoming  Ave  Wash  D  0 
Middleton,  Cornelius  W  CE  '16—315  Clinton  Ave  Brooklyn  N  Y 

Engineer  Babcock  &  Wilcox  Co  85  Liberty  St  N  Y  C 
Mildon,  Eeginald  B   CE    '00 Lansdowne  Pa 

Asst  to  Vice  Pres  Westinghouse  Electric  Mfg  Co  Lester  Pa 
Miles,  Hamilton  V  CE  '08 Cornell  Heights  Ithaca  N  Y 

Manager  Wisteria  Tea  Garden 
•Milhan,  David  N  CE  '15 AMASCE  MASTM  Sodus  N  Y 

Asst  Constr  Engr  Sinclair  Eefining  Co  Coffeyville  Kan 
Miller,  Bruce  McC  CE  '03 800  No  Canal  St  Pittsburgh  Pa 

Draftsman  Jones  &  Laughlin  Steel  Co 
•Miller,  George  CE  '17 54  Black  Eock  Ave 

Civil  Engr  Hwy  Dept  Baldwin  Locomotive  Works  Phila  Pa 
Miller,  Granbery  CE  '13 4500  Euclid  Avenue  Cleveland  O 

General  Contractor 
•Miller,  Harold  G  CE  '17 512  Greenwich  St  Beading  Pa 

Vanity  Fair  Silk  Mills 

•Miller,  John  H  CE  '12 238  Argyle  Road  Brooklyn  N  Y 

Miner,  James  H  CE  '00 MAAE  BeUair  Dr  Dobbs  Ferry  N  Y 

Estimator  Dwight  P  Bobinson  &  Co  125  E  46  St  N  Y  C 
Minnix,  Allen  C  CE  '15 1820  K  St  Washington  D  C 

Builder 
•Mirick,  Alfred  S  CE  '10 AMASCE  1421  G  St  Lincoln  Neb 

Chief  Constr  Engr  Dept  Pub  Wks  State  of  Neb 
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Miscall,  Leonard  CE  ']9_.MAAE  845  Clinton  Ave  Albany  N  Y 

Jnstr  Descriptive  (Jeometry  Univ  of  Illinois  Urtjana  III 
Mitchell,  Louis  A  CE  '02 MASCE  MABEA  Anderson  Ind 

Engineer  M  of  W  Union  Triiction  Co  of  Ind  647  Union  BIdg 
Modjeski,  Charles  E  J  CE  '21  222  Ho  Michigan  Ave  Chicago  111 
*Moeller,  Henry  L  CE    '07     AMAS(^E  20  Bellevuc  Ave  Wee- 

Chf  Rngr  Martini  &  Hiineke  Co  of  Amer  [hawken  N  J 

1201   Hudson  St  Hoboken  N  J 
Mollard,  Charles  E  CE   'Ul AMASC'E  Skaneateles  N  Y 

Str  Engr  American  Bridge  Co  Pittsburgh  Pa 

Monaghan,  Thomas  A  CE   '17 460  W  142d  St  N  Y  C 

Monge,  M  Arturo  CE   '04 M:Nat.S<:E  Buenos  Aires  Arg  Bep 

Gen  Insp  National  Conim  Bridges  &  Roads 
•Monk,  Percy  S  CE   'lO.-MAAE  AMASCE  608  So  Dallas  Ave 

Asst  Engr  Benno  Janssen  802  Century  BIdg  Pittsburgh  Pa 
Montgomery,  James  J  CE  '03  83d  St  &  Ilaverford  Ave  Phila  Pa 
Moomaw,  Dalton  BS  CE   '09  MASCE  Mi'AEH  1121  Blaine  Ave 

Engr  Mgr  for  Seaman  Constr  Co  S  Bend  Ind 
Moore,  A  Kenneth  P  CE   '17 209  Walnut  St  Montclair  N  J 

Sprague  Electric  Works  Bloomfield  N  J 

•Moore,  Charles  B  CE  '16 MAAE  Box  324  Marion  Ala 

•Moore,  Egbert  J  CE   '99--MAKCE  397  N  Brdy  Yonkers  N  Y 

Vice-Pres  Turner  Constr  Co  244  Madison  Ave  NYC 
•Moore,  Frank  C  CE   '92 9130  115th  St  Richmond  Hill  L  I 

Civil  Engr  American  Bridge  Co  30  Church  St  N  Y  C 
•More,  Charles  C  MCE    '99 AMASCE  4545  5th  Av  N  E 

Prof  C  E  &  Head  of  Dept  Univ  of  Wash  Seattle  Wash 
Morgan,  J  Holloway  CE  '13  MAAE  976  Woodycrest  Ave  NYC 

Statistical  Expert   136]  Irving  St  N  W  Washington  D  C 
•Morgans,  Howard  K  CE   '07  760  Commonwealth  Ave  Detroit 

Superintendent  for  Builder  [Mich 

Morris,  Garfield  T  CE   '04  MAAE  319  Sta  Clara  Ave  Alameda 

Off  Engr  Bur  Val  I  C  C  731  Wells  Fargo  Bldg  [Calif 

San  Francisco  Calif 
♦Morris,  Philip  CE   '12_-1609  W  Venango  St  Philadelphia  Pa 

Gen  Mgr  Workingmen  Homes  Co  Passaic  N  J 
Morris,  W  Harlcy  CE  '09 MBrECl  Port  Washington  N  Y 

Asst  Engr  Transit  Constr  Comni  49  Lafayette  St  N  Y  C 

Morton,  John  W  CE   '19 200  A  St  S  E  Washington  D  C 

•Moshcr,  Sidney  W  CE  '17 Poplar  Ridge  N  Y 

Grad  Student  Cornell  Univ  Ithaea  N  Y 
Moss,  Berkeley  N  CE   '93  6605  Franklin  Ave  Hollywood  Calif 

Civil  Engineering  and  Land  Developing 
•Mosscrop,  Alfred  M  CE  '85 MASCE  MIr&SI   (London) 

Cons  Engr  36  E  Boulevard  Rochester  N  Y 
•Mueden,  George  F  CE   '05 

Asst  Engr  N  Y  State  Pub  Service  Comm  1st  Dist  NYC 

Muench,  William  O  Jr  CE  '12 5221  Chester  Ave  Phila  Pa 

Mulhearn,  Lawrence  J   CE    '13.. Bronxville  N   Y 

c/o  N  Y  C  R  B 
Mullen,  Frederick  B  CE  '17 448  Hillside  Ave  Jamaica  N  Y 

Butler  Bldg 

•MuUer,  Leslie  CE   '96 AMASCE  Shelton  Wash 

MuUikcn,  Alfred  CE  '18  c/o  Mrs.  Zell  The  Walbert  No  Charles 

Asst  Engr  N  Y  S  Dept  of  Health  Albany  NY'       [St  Bait  Md 

Munisteri,  Philip  CE   '20 78  Starr  St  Brooklyn  N  Y 

•Munn,  Harvey  T  CE    '13  AMASCE  MAAE  1833  S  St  N  W 

Hyd  Engr  Bd  of  Fire  Underwriters  [Wash  D  C 

76  Williams  St  N  Y  C 
Munnikhuysen,  Walter  F  CE   '15 Bel  Air  Md 

Field  Engineer  H  Koppers  Co  Sault  Ste  Marie  Ont  Can 
Munos,  Jose  del  C  CE   '91 Rivas  Nicaragua  C  A 

Pres  of  Board  of  Public  Instruction 
Murpliy,  Edward  C  CE  '84  MS  MCE   '00--MASCE  Napa  Calif 

Hydraulic  Engineer  U  S  Geological  Survey 
Murray,  Clare  D  CE   '07- AMASCE  DeBuyter  N  Y 

c/o  Southern  Imjiort  Co  DeWitt  Ark 
Mussi,  Angelo  P  CE  '08  B  D  3  1909  E  Main  St  Rochester  N  Y 

Asst  Engr  Barge  Canal  Office  43  Triangle  Bldg 
Nagle,  James  C  MCE   '93- -MASCE  MAAE  3  College  Sta  Tex 

Prof  C  E  Dean  Engrg  &  Dir  Engrg  Exp  Sta  A  &  M  Coll  Tex 
Nagler,  Salyg  CE  '18- 224  Ave  B  New  York  City 

Jun  Engr  Ford  Bacon  &  Davis  577  W  177th  St 
•Nakamoto,  Goichi  CE   '17 Hilo  Hawaii  T  H 

Asst  Engr  with  Pacific  Engrg  Co  Honolulu  T  H 
Nambu,  Tsuneriro  MCE   '88 MJSCE  Aomori  City  Japan 

Chief  Engr  Aomori  Harbor  Improvement  Chikkojimusho 
Names,  Sewell  CE  '12 MAAE  194  Newfield  St  Buffalo  N  Y 

Supt  Const  Acheson  Graphite  Co  Niagara  Falls  N  Y 
Nash,  Jack  T  CE  '16 1604  Eighth  Ave  Fort  Worth  Tex 

Chief  Office  Engr  Henry  Evall  Elrod  Co  Dallas  Tex 
•Natanson,  Walter  E  CE  '13--132  Ham,pden  St  Chicopee  Mass 

c/o  American  Consul  Barranquilla  Colombia  S  A 
Neafie,  William  O  CE  '20 1833  Mt  Vernon  St  Phila  Pa 

Bes  Mgr  Wooster  Thomas  &  Co  Securities 
Needle,  Joseph  CE   '20 547  King  St  Charleston  S  C 


Nelson,  Elbert  J  CE   '07 P  O  Box  505  Chickasaw  Branch 

Engineer  (,'hickasaw  Shipbuilding  Co  Mobile  Ala 
Nelson,  Harry  M  CE  '08 E  Byegat*;  Vl 

Job  Enguieering  A  I  H  C  Hog  Island  Pa 
Nelson,  John  I  CE  '12  c/o  F  8  Denneen  9716  No  Blvd  (Ueveland 

[Ohio 
Nesbit,  Edgar  D  BS  in  CE  CE   '12 Jonesboro  Ind 

County  Surveyor  of  Jasper  Co  Rensselaer  Ind 
Nesbit,  Elmer  C  BN  in  CE  CE  '12 —Jonesboro  Ind 

Engineer  Smith  &  Thompson  Contractors  Witoka  Minn 

Nethercot,  David  G  CE   '20 518  Cherrv  St   Winetka  111 

Neu,  Edgar  W  CE   '21 ...1081  Jefferson' St  Buffalo  N  Y 

•Neumaier,  Martin  CE  '16 1417  Grand  Concourse  N  Y  C 

<!ivil  Engineer  War  Dept  Columbia  8  (.' 
Neville,  Colon  W  J  BS  MCE   '01 MASCE  2226  Canal  8t 

(;ons  Engr  631  No  Alexander  New  Orleans  La 
•Newbold,  Thomas  T  CE  '14 202  Macon  St  Brooklyn  N  Y 

Engr  Irwin  &  Leighton  Box  166  Lakehurst  N  J 
'Newkirk,  Arthur  D  CE  '15  MAAE  415  E  Third  St  Jacksonville 

Asst  Engr  Georgia  State  Hwy  Dept.  Natl  Bank  Bldg       [Fla 

Savannah  Ga 
Newman,  Thonuis  S  CE  '03  406  Lexington  St  Auburndale  Mass 
•Nickerson,  G  Lloyd  CE   '14  MAAE  Box  262  Middletown  N  Y 

Highway  Engineer  P  O  Box  104  Poughkeepsie  N  Y 
•Niemeyer,  Carl   H   CE    '91    MABEA   206  Corrshohocken   Ave 

Asst  Chief  Engr  East  Region  Pa  R  R  (Cymryd  Pa 

Penn  Station  Williamsport  Pa 
•NLsenson,  Amos  O  CE    '10 5  Hillside  Ave  Newark  N,J 

Civil  Engineer  &  Surveyor  9-15  Clinton  St 
Nitchie,  Francis  R  AB    '06  CE    '10-- Seat  Pleasant  Md 

Rector,  Addison  Parish  Diocese  of  Washington 

Noble,  Henrv  J  CE   '09 325  Fenn  St  Pittsfield  Mass 

•Norton,  George  H  CE   '87 MASCE  62  Tillinghast  Place 

City  Engineer  20  Municipal  Bldg  Buffalo  N  Y 
November,  Nathan  CE  '19 111  India  St  Brooklyn  N  V 

With  U  S  Coast  &  Geodetic  Survev  Camp  Porpoise  Me 
Nussbaum,  Walter  E  CE   '15 128  S  First  St  Lehighton  Pa 

Mun  Engr  Palmer  Land  Co  Palmerton  Pa 

Nve,  Algernon  S  CE   '88 351  W  olst  St  N  Y  C 

Ober,  John  L  CE   '16 143  Abercom  St  Savannah  Ga 

Mem  Firm  Carson  Construction  Co  Box  180 

O'Brien,  Earl  F  CE    '20 127  Freeman  Ave  Solvay  N   Y 

O'Brien  JanuM  B  CE   '11 41  So  Second  St  Ste;d"ton  Pa 

Civil  Engr  Central  Hershey  Prov  Havana  Cuba 
O'Connor,  Bernard  CE  '13 168  Ash  St  Watertowu  N  V 

Manager  Standard  Oil  Co  Sacramento  Calif 
•O'Connor,  F  Barnard  CE  '13  AMASCE  1  Lexington  Ave  NYC 

Asst  Chf  Engr  Alphons  Custodis  Chim  Const  Co  Bennf.t  Bldg 
Odessy,  Herman  P  CE   '21 105  Stockton  St  Brooklyn  N  V 

c/o  C&GS  Washington  D  C 
•Ogden,  Henry  N  CE   '89  MASCE  614  University  Ave  Ithaca 

Prof  San  Eiigrg  School  of  Civil  Engrg  Cornell  Univ       [N  Y 

Mem  Pub  Health  Council  N  Y  State 
Ogelsby,  Hart  D  CE  '12  MESPa  31  So  Front  St  Harrisburg  Pa 

Engineer  State  Highway  Dept  Erie  Pa 
Ogier,  George  R  CE   '08--.- 928  Detroit  St  Denver  Colo 

Civil  Engineer 
Ohrt,  Frederick  CE    '11 AMASCE  779  D  Lunalilo  Terr 

Citv  &  County  Engineer  Boom  20 

Ka'piolani  Bldg  Honolulu  T  H 
Olds,  Thomas  H  BS  CE  '07  AMASCE  2347 'Elm  St  Denver  Col 

Civil  &  Hvdr  Engineer  First  National  Bank  Bldg 
O'Leiary,  James  H  CE  '19 23  Wall  St  North  Adams  Mass 

N  Y  State  Hwv  Dept  Watertown  N  Y 
Clin,  Franklin  Vf'cE   '86 MASME  1128  State  St  Alton  111 

Pres  West  Equit  &  Egyptian  Powder  Cos  &  West  Cartridge  Co 

Ollason,  Peter  CE    '02.'. Watsonville  Calif 

•Olmstead,  Charles  H  CE   '16  MAAE  327  7th  Ave  N  Nashville 

District  Engineer  State  Hwy  Dept  [Tenn 

Olney,  Willard  W  CE    '79.. .1 Bay   Minnette  Ala 

Locating  Engineer 

Onstott,  Virgil  S  CE   '21 ...Saltsburg  Pa 

O'Beilly,  Francis  S  CE   '09 619  Tracy  St  Utica  N  Y 

25  Nassau  St  New  York  City 
O'Rourke,  Bernard  J  CE  '10 AMASCE  430  Walnut  St 

Engr  &  Contr  O'Rourke  Bros  Philadelphia  Pa 
O'Rourke,  Charles  E  CE   '17- 450  St  Nicholas  Ave  N  Y  C 

Instructor  Bridge  Engrg  Cornell  Univ  Ithaca  N  Y 
O'Rourke,  Frank  H  CE  '12  AMASCE  815  Madison  St  Syracuse 

Engr  &  Contr  O'Rourke  Bros  430  Walnut  St  Phila  Pa     fN  Y 
Ormsby,  Frank  W  CE  '81. —46  W  Cayuga  St  Oswego  N  Y 

Civil  Engineer  West  First  St 
Osborne,  Alfred  B  CE    '03 Oneida  N   Y 

Engineer  with  Larkin  Co  31  Bemoleno  St  Buffalo  N  Y' 
Ostrom,  John  N  CE    '77 \LASCE  MABEA 

Cons  Bridge  Engineer  East  Randolph  N  Y 
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Otero,  A  Lucchetti   (See  Lucchetti) 

•Ourand,  William  B  CE   '09 -.4205  Eastway  Toldeo  O 

Willya-Overlaiid  ('o 
Owen,  Elijah  H  PhB  CE   '99 AMA8CE  390  Lawrence  Ave 

Siipt  Const  H  M  Lane  Co  Owen  Bldg  Detroit  Mich 
Owens,  Harold  V  CE  '05-.AMASCE  127  Thomas  St  Utica  N  Y 

Sec  and  Treas  Dale  Engrg  Co  Genl  Contrs 
Paaswell,  George  CE   '08 MASCE  212  W  Fordham  Bd 

Sect  Engr  N  Y  State  Public  Service  Comjn  1st  Dist  NYC 

•Pacello,  Vincent  J  CE  '17 54  Travis  Ave  Port  Chester  N  Y 

Packard,  Daniel  B  AB  CE  '04 219  So  Coit  St  Florence  8  C 

Asst  Val  Engr  Atlantic  Coast  Line  B  B 
Paez,  Jose  CE  MCE  '13 MPhlE&A  Malabon  Bizal  P  1 

Director  Bureau  of  Public  Works  Manila  P  I 
Page,  Blinn  S  CE    '14 1530  Burlingame  Ave  Detroit  Mich 

Salesman  Carnegie  Steel  Co  1815  Ford  Bldg 
Page,  William  H  CE  '83 1556  W  Collin  St  Corsicana  Tex 

Engineering  and  Farming 
Palacio,  Felipe  G  SS  CE   '09  4  Calls  de  Luecina  Mexico  City 

[Mex 
•Palmer,  Marshall  B  CE   '95 AMASCE  104  Amherst  Ave 

Cons  Engr  City  Engrs  Office  Syracuse  N  Y' 
Palmer,  Bay  S  CE   '97  DBS  41  St  Pauls  Place  Brooklyn  X  Y 

Dentist 

Pan,  Chu-Hung  MCE   '21 Wuchow  Kwangsi  China 

Panton,  Edward  C  CE   '14 Care  L  C  Bement  Ithaca  N  Y 

Asst  Engr  U  S  Beelamation  Service  King  Hill  Idaho 
Parker,  Gilbert  E  CE  '16 820  5th  Ave  Cedar  Bapids  la 

Capt  USA    49;h  Inf  Ft  Snelling  Minn 
•Parkhurst,  Boger  W  CE    '13   AMASCE   22  S  Portland  Ave 

c/o  Barber  Asphalt  Paving  Co  233  [Brooklyn  N  Y 

Broadway  M  Y  C 
Parmenter,  Bichard  CE   '17 Box  366  Geneva  N  Y 

Sec  Soci^te  Anonyme  des  Automobiles  (Pierce  Arrow)  Paris 

France 
Parsons,  Herbert  CE   '91 635  W  62d  St  Chicago  111 

Civil  Engineer 
Paterson,  Charles  J  CE  '07 3060  Coleridge  Bd  Cleveland 

President  The  Paterson  Leitch  Co  Cleveland  O  [Heights  O 
•Patrick,  Arthur  S  CE  '15 109  Hobart  St  Utica  N  Y 

With  The  Texas  Oil  Co  509  E  Fifth  St  Brooklyn  N  Y 
Patten,  Harry  A  CE   '07 New  Bern  N  C 

Farmer 
Patten,  William  E  Jr  CE  '11  401  Conklin  Ave  Binghamton  N  Y 

Prof  Civil  Engrg  Nan  Yang  Univ  702  Am  P  O  Shanghai  Ch 
•Patterson,  Harold  J  CE   '11.-1070  Carroll  St  Brooklyn  N  Y 

Asst  Engr  Foundation  Co  West  Hartford  Conn 
•Paulus,  Roy  CE   '08 342  State  St  Flushing  N   Y 

PaulusUllman  Printing  Corp  295  Lafayette  St  N  Y  C 

Paz,  Louis  CE    '93 Pinalejo  Honduras  C  A 

Pearse,  Henry  B  CE  '13 10801  Earle  Ave  Cleveland  O 

Beal  Est-ate  Development  and  Building 
•Pearson,  Edward  J   CE    '83 MASCE   MABEA 

President  NYNH&HBB  Bailroad  Bldg  New  Haven  Conn 
•Peebles,  Stuart  L  CE  '11 9  Essex  St  Orange  N  J 

Asst  to  Mgr  Atlantic  Gulf  &  Pacific  Co  N  Y  C 
Pei,   I-Hsiang  MCE    '20   MBSCh   MESCh   Hung  St  Luchowfu 

[Anhui  China 
Pendergrass,  Robert  A  CE  '00  MCE  '01  MASCE  409  Pembroke 

Asst  Gen  Mgr  McClintic-Marshall  Co  [Bd  Cynwyd  Pa 

Philadelphia  Pa 
Pendleton,  Claude  M  CE   '18- Port  Dickenson  N  Y 

Instructor  School  of  Civil  Engrg  Cornell  Univ  Ithaca  N  Y 
Penfield,  George  W  CE  '00 MCnSCE  New  Hartford  Coiin 

Asst  Engr  Board  of  Water  Commrs  Hartford  Conn 

Pennywitt,  John  CE  '15 419  Lloyd  St  Pittsburgh  Pa 

Perkins,  Albert  H  CE  '93  MCE  '94  MASCE  MAIbSCE  Albany 

Div  Eng  Chief  Division  Waters  N  Y  Conservation  Comm  [NY 
•Perkins,  Frank  K  CE  '12--110  So  Tenth  Ave  Mt  Vernon  N  Y 
•Perkins,  Nelson  S  CE  '15--110  So  Tenth  Ave  Mt  Vernon  N  Y 
Perlman,  David  CE    '19  608  Louisiana  Ave  N  W  Washington 

U  S  Coast  &  Geodetic  Survey  [D  C 

Perrv,  Arthur  F  Jr  CE  '16 1202  Biverside  Ave  Jacksonville 

[Fla 
•Pesant,  Louis  CE   '15 MCuSE  Box  410  Havana  Cuba 

Str  Steel  Dept  Krajenski-Pesant  Corporation 
Philipson,  Bobert  A  CE  '19  MAAE  175  Main  St  Ossining  N  Y 

Civil  Engineer  Seelye  &  Eraser  101  Park  Ave  NYC 
Phillips,  Cushing  CE  '17 1150  84th  St  Brooklyn  N  Y 

Lieut   (J  G)   CEC  USN  Annapolis  Md 

•Phillips,  Frederick  CE    '92 Peterborough  N  H 

Phillips,  John  M  CE  '14  AMASCE  509  Laurel  Ave  Bridgeport 

Besident  Engineer  [Conn 

•Philp,  Burk  K  CE  '10  MAAE  LMEC  Box  438  E  Lansing  Mich 

Asst  Prof  Civil  Engrg  Michigan  Agricultural  College 


Picker,  David  H  CiS  '13 554  Seventh  St  Brooklyn  N  Y 

Sales  Engr  D  &  M  Patents  Co  166  Montague  St 
•Piddian,  Joseph  CE   '11 1172  President  St  Brooklpi  N  Y 

Supt  Constr  E  Parkway  &  New  York  Ave 
•Pierce,  George  C  CE  '09  Care  Lusk  &  Thompson  Chattanooga 

Atlantic  National  Bank  Bldg  Jacksonville  Fla  [Tenn 

Pierce,  Leslie  E  CE  '16--JASCE  129  Grove  St  Stamford  Conn 
Pierce,  Orrin  J  CE   '13 Worcester  N  Y 

Junior  Asst  Engr  N  Y  State  Barge  Canal  Bochester  N  Y 
•Pierce,  Paul  L  BS  CE   '06  MASCE  Am  Trust  Bldg  Birmiug 

[ham  Ala 
•Piersol,  John  A  CE  '17 612  Meadow  Ave  Charleroi  Pa 

With  C  H  Hurd  Constr  Engr  Indianapolis  Ind 
•Pinco,  Charles  N  CE   '03 1143  Lexington  Ave  NYC 

Sales  Engr  Liberty  Steel  Products  Co  Woolworth  Bldg 
Pino,  Farrera  Francisco  Jr  CE  '05--211  W  State  St  Ithaca  N  Y 

Hotel  Continental  Guatemala  City  Guatemala 
Piper,  William  E  BS  CE   '09  2209  Church  St  Wilmington  Del 

Project  Engineer  du  Pont  Engrg  Co 
•Pistor,  George  E  3  CE  '01  MASCE  55  Elstun  Bd  Upper  Mont- 

Contr  Engr  Hay  Foundry  &  Iron  Works  NYC       [clair  N  J 
Pitner,  Harold  L  CE   '13 786  Park  Ave  Weehawken  N  J 

Engr  Way  &  Structures  N  Y  &  Harlem  R  B  Co  N  Y  C 
Place,  Arthur  H  CE  '94 Blissfield  Mich 

Engr  Bureau  of  Govt  Besearch  Detroit  Mich 
Ploss,  Paul  CE    '11 520  Park  Boad  Ambridge  Pa 

Ford  Motor  Co  Detroit  Mich 

Polaek,  Waldemar  CE   '21 201  E  33d  St  New  York  City 

Polak,  Henry  B  CE   'll_--279  Magnolia  Ave  Jersey  City  N  J 

H  B  Polak  Mfg  Co  Elect  Appliances  10-12  Cook  St 
Pologe,  Benjamin  CE  '15 1253  St  Nicholas  Ave  NYC 

Field  Engineer  The  Foundation  Co  233  Broadway 
Ponce  de  Leon,  Felipe  AB  CE   '10  MCuSE  San  Miguel  69  D 

Civil  Engineer  [Havana  Cuba 

Pond,  Ben  L  CE  '20- 339  E  Market  St  Stockton  Calif 

•Pons,  Francisco  CE   '09 MACPB  MSIPB  Santurce  P  B 

Contracting  Engineer 
•Poole,  Buble  I  BE  CE  '10 AMASCE  Eandleman  N  C 

Box  746  Raleigh  N  C 
•Pope,  Herbert  B  CE  '14  209  Washington  Ave  Haddoufield  N  J 
Porrata-Doria,  Francisco  L  CE  '13 35  Marina  St  Ponce  P  B 

Civil  Engineer  3  Mayor  St  Pvt  Office 
Porter,  Harry  F  CE   '05  MAConcI  80  Harral  Ave  Bridgeport 

[Conn 
Porter,  Percy  W  CE  '07 City  Engrg  Off  Los  Angeles  Calif 

Deputy  Citv  Engr  of  Los  Angeles  Wilmington  Calif 
•Poss,  Victor  "h  CE   '92  MASCE  2929  Bussell  St  Berkeley  Calif 

Gen  Mgr  San  Francisco  Shipbuilding  Co  Oakland  Calif 
•Potts,  Clyde  CE  '01. -MASCE  4  Farragut  PI  Morristown  N  Y 

Civil  &  Sanitary  Engineer  30  Church  St  New  York  City 
Powell,  Charles  U  CE  '98  MASCE  Bdwy  &  Sanford  Ave  Flush- 

Engr  Top  Bur  Bor  Queens  Long  Island  City  N  Y'       [ing  N  Y 
Powell,  George  W  CE  '85 93  Gorham  St  Canandaigua  N  Y 

County  Engineer 
•Powell,  Hugh  A  CE   '12_  — 1910  S  16th  Ave  Birmingham  Ala 

Sales  Engr  409  Woodward  Bldg 
Powell,  Ralph  W  CE   '14 B  D  1  Ionia  Mich 

Teacher  Yale  Mission  Changsha  Hunan  China 
Pratt,  Avery  J  CE   '09 1246  Hertel  Ave  Buffalo  N  Y 

Gen  Mgr  B  S  McMannus  Steel  Constr  Co 
Pratt,  Joshua  D  CE  '15 2048  Nunann  Ave  Honolulu  T  H 

Bureau  of  Census 

Pratt,  Roy  E  CE   '21 36  Ebn  St  Franklinville  N  Y 

Pregler,  Anton  A  CE   '21 859  Main  St  Stamford  Conn 

Prentice,  Thomas  H  CE  '17 159  Main  St  Southington  Conn 

154  Edgewood  St  Hartford  Conn 
Preston,  John   0  CE    '17 _-. 

Mgr  Prod  Order  Div  Circ  Dept  Curtis  Pub  Co  Philadelphia  Pa 
Prettyman,  J  Edward  CE   '19— Seaford  Del 

Del  State  Highway  Dept  Greenwood  Del 
Price,  W  Mitchell  CE  '11 2703  Roslyn  Ave  Baltimore  Md 

Pres  and  Genl  Mgr  the  Price  Construction  Co 
Priestcr,  Oscar  F  CE   '17 2516  Fulton  Ave  Davenport  la 

Priester  Construction  Co  1006  Kahl  Bldg 
•Priester,  Walter  A  CE   '15—811  W  Seventh  St  Davenport  la 

Priester  Construction  Co  1006  Kahl  Bldg 
Proctor,  Ralph  F  CE  '01 MASCE  151  W  Lanvale  St 

Chief  Engineer  Marvland  Casualty  Co  Baltimore  Md 
♦Pureell,  Stewart  CE  ''01 AMASCE  1600  Hilton  St 

Div  Engr  of  Highways  City  Hall  Baltimore  Md 
Purdy,  George  L  CE  '16 401  Laurens  St  Olean  N  Y 

Civil  Engineer  Vacuum  Oil  Co 
•Purdy,  Samuel  M  CE  '96--MASCE  470  Third  St  Brooklyn  N  Y 

J  G  White  Engrg  Corp  43  Exchange  PI  N  Y  C 
•Queral,  Raymond  CE  '13 MCuSE  Box  1  Puerto  Padre  Cuba 

Engineer  &  Contractor  Manati  Orients  Cuba 
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Quiiin,  John  J  Jr  CE  '17 495  Eiglith  St  Brooklyn  N  Y 

General  Motors  Export  Co  Broadway  &  57th  St  N  Y  C 
Quinones,  8  CE  '21 Bio  Piedras  P  B 

Uept  Interior  San  Juan  P  B 
Quinton,  Alfred  B  Jr  CE  '12—1632  S  St  N  W  Washington  D  C 

Major  USA  Ord  Dept  130  Lake  Ave  Newton  Center  Mass 
guisumbing,  Eniilio  AB  CE   '08  MPIE&A  1020  So  Andres  St 

Civil  Engr  Irrigation  Div  Bur  Public  Works  Manila  P  1 

'Badford,  Charles  V  CE   '15 Hermansville  Mich 

Baducziucr,  Joseph  CE  '21 12  Paul  St.  Boehester  N  V 

N  Y  Statu  Hwy  Dept  Hornell  N  Y 
Bagland,  Edmond  U  BH  CE  '14  228  W  Fisher  St  Salisbury  N  C 
Bamage,  William  C  H  C£  '10 507  West  Ave  Mt  Carniel  Pa 

Asst  Chief  Engr  The  Brier  Hill  Steel  Co  Youngstown  O 
Baniirez,  BeLnaldo  CE  '16 Cabo-Bojo  P  B 

Civil  Engineer 

Kamsay,  James  H  BSc  CE  '13 75  Hogarth  St  Toronto  Can 

Bandolph,  Alfred  M  CE  '14 8  E  Preston  St  Baltimore  Md 

Bartlett  Hayward  Co 
Bapp,  George  W  Jr  CE  '16  MAAE  1337  Chapel  St  Cincinnati  O 

Engineering  Dept  Trailmobile  Co 
Basbach,  D  Bennett  CE  '12--441  No  Prospect  St  Herkimer  N  Y 

Jun  Mem  D  C  &  C  L  Wood  Civil  Engrs  and  Surveyors 
Baseh,  Charles  J  CE  '10 2846  Guilford  Ave  Baltimore  Md 

Asst  Bes  Engr  U  S  Shipping  Board  Sparrows  Point  Md 
Bayfield,  Frederick  H  CE  '15.-938  Prospect  Place  Ashland  Ky 

Engineer  Kentucky  Solvay  Coke  Co 
Baymond,  Arthur  A  CE  '15— MAAE  136  Norwalk  Ave  Buffalo 

Dist  Engr  304  Security  Bldg  Kansas  City  Mo  [N  Y 

Baymond,  Charles  W  CE  '76  MCE   '78 MASCE  811  H  St 

Min  Engr  224  Ochsner  Bldg  Sacramento  Calif 
•Eaynor,  Leroy  P  CE  '17 Biverhead  N  Y 

Jun  H  &  G  Engineer  U  8  Coast  &  Geod  Survey  Manila  P  1 
Bead,  Jesse  E  CE   '81 448  Kosciusko  St  Brooklyn  N  Y 

Asst  Engr  Finance  Dept  Monieipal  Bldg  NYC 
Bead,  Willett  W  CE   '88—714  Chilton  Ave  Niagara  Falls  N  Y 

Pres  Bead  Coddington  Engrg  Co  238  Portage  Boad 
Eeardon,  Nye  B  CE  '05 466  Guy  St  Montreal  Can 

Asst  Engr  of  Buildings  Canadian  Pacific  By 
Beck,  William  M  CE   '14 416  54th  St  Brooklyn  N  Y 

Dist  Engr  Concrete  Steel  Co  Union  Bldg  Syracuse 
Redwood,  John  P  CE  '17 Bay  Pond  N  Y 

Civ  Engr  30  Bockland  St  Malone  N  Y 
Reed,  James  W  CE  '83 509  W  ]21st  St  N  Y  C 

Asst  Engr  Board  of  Estimate  &  Apportionment  Mun  Bldg 

Reese,  Charles  E  CE  '20 249  E  Walnut  St  Westfield  N  J 

Began,  Francis  A  CE  '21 966  74th  St  Brooklyn  N  Y 

Regula,  Albert  S  CE   '14 168  Clinton  Ave  Jersey  City  N  J 

Dist  Chief  Engr  Liberty  Ins  Co  30  E  42d  St  N  Y  C 
Reilly,  Albert  E  CE  '14 — -136  Park  Ave  Watertown  N  Y 

c/o  Eastman  Kodak  Co  Kodak  Park  Rochester  N  Y 
Reiter,  Arthur  P  CE  '10 3  So  Grove  St  E  Orange  N  J 

Life  Ins  Metropolitan  Life  Insurance  Co 
Beitze,  Chester  N  CE  '05 MASCE  MASTM  3517  E  Olive  St 

Pac  Coast  Mgr  Portland  Cement  Assn  Seattle  Wash 

Bekate,  George  K  CE   '07 Lancaster  N  Y 

Remsen,  Peter  CE  '12 MAAE  605  So  Grant  Ave 

Asst  Squad  Boss  Concrete  Engrg  E  I  Dupont  Co  Wilmington 

Del 
Bemy,  Jorge  F  EM  CE   '07.-- Pisco  Peru 

Manager  Pisco-Ica  R  R 
Reppert,  Charles  M  CE   '04 MASCE  6324  Bartlett  St 

Chief  City  Engineer  Pittsburgh  Pa 
Bequardt,  Gustave  J  CE   '09 MASCE  704  Cathedral  St 

Civil  &  San  Engr  Baltimore  Md 
Revnolds,  William  W  CE  '06--255  Sidney  Ave  M.t  Vernon  N  Y 
Rhodes,  Leland  S  CE    '11 Lebanon  Pa 

Asst  Prof  C  E  Pa  State  Coll  State  College  Pa 

Rhodes,  O  Lynn  CE   '09 222  W  Madison  St  Baltimore  Md 

Rhynus,  Clarence  P  CE    '11 JASCE  MAPHA  MAWWA 

[Claircrest  Pa 
Rice,  John  H  CE    '07 194  Main  St  North  Adams  Mass 

Contractor  Buffalo  Wyo 
Rich,  Melvin  S  CE  '05 MASCE  1448  Harvard  St  N  W 

Cons  Str  Engr  1410  H  St  N  W  Washington  D  C 
Rickard,  Grover  E  AB  CE  '16 MAAE  32  S  Rhembert  St 

Engr  Analvsist  Artesian  Water  Dept  [Memphis  Tenn 

Rickard,  LeR'oy  S  CE   '06 . MAAE  Cobleskill  N   Y 

Asst  Engr  N  Y  S  Comm  of  Highways 
Rider,  Arthur  B  CE   '98 Rhinelander  Wis 

Superintendent  Construction  U  S  Public  Buildings 
Ridgway,  Herbert  CE  '15— AMASCE  819  Haddon  Ave  Camden 

Asst  Engr  Am  Bridge  Co  30  Church  St  N  Y  C  [N  J 

Riegel,  Ross  M  CE  '04 MASCE  New  Cumberland  Pa 

Riess,  Oscar  B?:  CE  '09  MLaES  1423  Milan  St  New  Orleans  La 

Civil  Engineer  &  Coutraetor  503  Hibemia  Bldg 


Biker,  1  Russell  CE   '15..MAPHA  MXJSA  Lawrenccville  N  J 

San  Engr  State  House  Trenton  N  J 
Eiley,  John  H  T  CE  '09 262  Bemscn  8t  Cohoea  N  Y 

414  No  Third  St  Philadelphia  Pa 
Eindsfoos,  Charles  8  CE   '06..AMA8CE  126  E  19th  8t  N  Y  C 

Civil  Engr  Rm  916  30  E  42d  St 
Ripley,  John  W  CE  '93 MASCE  250  State  St  Flushing  N  Y 

VicePres  &  Treai*  The  BobbinsRipley  Co  NYC 
Hitter,  Gill>ert  P  CE  '97 1326  Fairmont  St  N  W 

Attorney  at  Law  (Patents)  McOill  Bldg  Washington  D  C 
Robartes,  Leigh  CE    '09 ShorehamN   Y 

Civil  Engr  Div  Shipyard  Plants  Emer  Fh'et  Corp  Phila  Pa 
Boberts,  Fred  W  CE   '17 -..1471  High  Ht  Denver  Colo 

Supt  The  J  Fred  Roberts  &  Sons  Constr  Co  206  Tramway  Bid 
Robey,  Kennerly  AM  CE  '95  1420  Boulevard  Fort  Worth  Texas 

Consulting  Engineer  and  Geologist 
Robinson,  Donald  M  CE   '19  448  So  Columbus  Ave  Mt  Vernon 

[N  Y 
Robinson,  George  G  CE  '14 Weedsport  N  Y 

Mgr  Lock  Joint  Pipe  Co  Ltd  Toronto  Ont  Can 
Robinson,  Horace  B  CE  '74 304  Orange  St  Oil  City  Pa 

Betired 
Robinson,  Horace  B  Jr  CE  '10—1204  Crawford  8t  Houston  Tex 

Civil  Engineer  The  Texas  Pipe  Line  Co 
Eobinson,  Melville  W  CE   '15 304  Orange  St  Oil  City  Pa 

Cumberland  Pipe  Line  Co  Winchester  Ky 
Rockwell,  Fayette  L  CE  '14 392  No  Main  St  Wellsville  N  Y 

Vice-President  &.  Treasurer  Victor  Aluminum  Mfg  Co 
Rodenhiser,  Louis  A  AB  CE   '14 MAAE  Warner  N  Y 

Asst  Div  Engr  B  &  O  EE  Co  1819  E  65  St  Cleveland  O 
Eodhouse,  Thomas  J  BS  m  CE  MCE  '05--MSPEE  819  Virginia 

Prof  Hydraulic  Engrg  Univ  of  Missouri  Columbia  Mo       [Ave 
•Eodriguez,  Arturo  CE   '91--MASCE  308  W  Seneca  St  Ithaca 

Constr  and  Contr  Engineer  Box  142  San  Juan  P  B  [NY 

•Rodriguez,  Francisco  de  P  CE  '78  51  Virtudes  St  Havana  Cuba 

Lighthouse  Engineer  Board  of  Public  Works 
Roess,  Gustav  F  CE  '90 309  W  Third  St  Oil  City  Pa 

General  Contractor  and  Engineer 

Rogde,  Sigurd  CE  '19 216  Park  Place  Brooklyn  N  Y 

•Rogers,  Alson  CE  '72 MESPa  120  Pa  Ave  W  Warren  Pa 

Borough  Engineer 
•Rogers,  Job  R  CE   '06 MEoES  HoUey  N  Y 

Engr  &  Contractor  63  S  Main  St 
•Rogers,  Theodore  C  CE  '16 172  First  Ave  Phoenixville  Pa 

Elect  Engrg  Dept  Am  Tel  &  Tel  Co  of  195  Bdwy  N  Y  C 
Rohwer,  Carl  H  CE   '13 704  Remington  St  Ft  Collins  Colo 

Irr  Engr  U  S  Dept  Agr  Expt  Sta 
Rollow,  Thomas  P  Jr  CE  '09 MAAE  419  W  Henderson  St 

Assistant  Division  Engineer  GC&SF  Ry  Cleburne  Tex 
Root,  Francis  J  CE  '73 600  West  End  Ave  N  T  C 

Pres  New  York  Wire  Cloth  Co  233  Broadway 
Bose,  John  K  Jr  CE   '15  Provident  National  Bank  Waco  Tex 

407  W  Oak  St  Carbondale  lU 
•Rosenfeld,  James  B  CE  '15  5857  N  Umberland  Ave  Pittsburgh 

Sp  Agt  E  A  Woods  Co  Eq  Life  Assurance  Co  Frick  Bldg  [Pa 
Bosenthal,  Jules  E  CE  '15 Douglas  Manor  N  Y 

Sec-Treas  Gretsch  Engrg  Corp  103  Park  Ave  N  Y  C 
Rosenzweig,  Samuel  CE   '15 

Civil  Engr  Pub  Service  Comm  143  W  40th  St  N  Y  C 
Rosser,  David  M  CE   '95 167  8  Maple  Ave  Kingston  Pa 

Engineer  of  Roads  and  Bridges  Luzerne  Co 
•Bossraan,  Clark  6  CE   '93  MD 339  Allen  St  Hudson  N  Y 

Physician  and  Surgeon  11  So  Sixth  St 

•Bounds,  Donald  M  CE  '03 708  Sixteenth  St  Des  Moines  la 

•Rountree,  Albert  C  BS  in  CE   '12 Quitman  Ga 

County  Engineer 
•Routh,  James  W  CE  '14  MASCE  101  Laburnum  Crescent  Bo- 
Director  Rochester  Bureau  of  Municipal  [chester  N  Y 

Research  Inc 
•Rue,  Malcom  A  CE  '99  AMASCE  R  F  D  3  New  Brunswick  N  J 

American  Steel  Co  49  Linia  Vedado  Havana  Cuba 

Ruhl,  David  A  CE  '20 1502  W  11th  St  Des  Moines  la 

Ruiz,  Henry  C    See  Williams,  E  Euiz 

Rummele,  Edward  T  CE    '14 Manitowoc  Wis 

Jeweler 
Runnette,  Harry  K  CE   '96 2231  Dexter  St  Denver  Colo 

Civil  Engineer 

•Russell,  Robert  C  CE  '17 4158  Cleveland  Ave  St  Louis  Mo 

Rutherford,  Harry  W  CE   '06 Apt  609  1021  Pine  St 

Civil  Engr  647  New  York  Bldg  Seattle  Wash 
Eutledge,  Arthur  E  CE   '86 808  No  Church  St  Roekford  111 

Contractor  Mead  Building 
•Ryan,  Walter  J  AB  CE  '06 MASCE  Snoqualmie  Wash 

Civil  Engineer  Snoqualmie  Falls  Lumber  Co 
Bynian,  Lvnde  H  CE  '13 183  No  Laurel  St  Hazleton  Pa 

Asst  Eiigr  L  V  E  E  Div  Engineer's  Off  Sayre  Pa 
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•Ryon,  Henry  CE  '06  AMA8CE  626  Flatbush  Ave  Brooklyn  NY 
N  Y  S  Dppt  of  Health  Albany  N  Y 

St.  John,  Richard  C  CE  '87 85  Clinton  8t  Brooklyn  N  Y 

Piv  Kngr  N  Y  Municipal  Railroad  Corporation 

Sagal,  Marcus  CE   '21 1815  Linden  Ave  Baltimore  Md 

Sanders,  Daniel  H  CE  '09  191  Forest  Ave  Tompkinsville  N  Y 
Kngr  Mason  Hanger  &  McArtliur  Bros  759  Metropolitan  Ave 
Brooklyn    N    Y' 

Sanderson,  Albert  B  Jr  CE  '16 32  Westford  Ave  Springfield 

Sales  Engr  Pittsburgh-Des  Moines  Steel  Co  [Mass 

Pittsburgh  Pa 
Sarstedt,  Gordon  A  CE  '15  MCIKS  2352  Euclid  Blvd  Cleveland 
Stx-Treas  Genl  Asphalt  Pav  Co  Cleve  Wax  Paper  Co  [O 

1000  Leader  News  BIdg 

Saunders,  Walter  L  CE  '17 

Engr  Cone  Steel  Co  42  Broadway  NYC 

•Sayacool,  William  L  CE   '04 74  Ray  St  Jamaica  N  Y 

Civil  Engineer  and  Surveyor  Elmhurst  N  Y 
Sawyer,  Thorp  D  CE   '14  AMASCE  c/o  Mrs  W  P  Tronbridge 

[R  D  1  Tacoma  Wash 
c/o  Guggenheim  Bros.  Casilla  647  LaPaz  Bolivia  S  A 

*Saxton,  Wilbur  S  CE  '07 Baldwinsville  N  Y 

Assistant  Engineer  New  York  State 
Seaociaferro,  Salvator  J  CE  '21  506  Highland  Ave  Clifton  N  J 
Scarritt,  Winthrop  T  CE  '13--1408  W  51st  St  Kansas  City  Mo 

Asst  Genl  Mgr  Pratt  Chuck  Co  Utica  N  Y   ■ 
Schaefer,  John  J  CE  '21  116  Lincoln  Ave  Rockville  Centre  N  Y 
•Schaefer,  Rudolph  F  CE  '10  730  Church  St  Richmond  Hill  N  Y 
Structural  Designer  120  Broadway  NYC 

Schaetzle,  Theodore  A  CE  '13 

Chemist-Bacteriologist  Balto  Sew  Disp  Plant  Colgate 
Balto  Co  Md 
Scheckel,  William  B  CE  '17.-943  St  Johns  Place  Brooklyn  N  Y 

Adams  Evans  Co  30  Church  St  New  Y'ork  City 
•Scheidenhelm,  Fred  W  AB  '05  CE  '06  MASCE  10944  Hilburn 
Cons  Engr  Mead  &  Scheidenhelm  [St  Hollis  N  Y 

30  Church  St  N  Y  C 

Schein,  Nathan  CE   '06 AMASCE  1510  Carson  St 

.,  Div  Engr  Bur  of  Engrg  Pittsburgh  Pa 

Shempf,  Robert  CE  '20 423  E  85th  St  N  Y  C 

With  Jobson-Gifford  Co  30  E  42d  St  N  Y  C 

•Schindlcr,  Harry  CE   '14 

•Schirmer,  Gustav  CE   '11  MASME  AMASCE  3832  W  Monroe 
Sales  Engineer  570  Penobscot  Bldg  [St  Chicago  111 

Detroit  Mich 

Rchmeck,  Henry  P  CE    '11 La  Salle  N  Y 

Jun  Engr  Panama  Canal  Box  225  Balboa  Heights  C  Z 
•Schmidt,  Elmer  E  F  CE   '12  MASME  345  Robinson  St  Bing- 
Chief  Engr  Lone  Star  Gas  Co  Fort  Worth  Tex     [hamton  N  Y 

•Schmidt,  William  H  CE  '94 17  W  42d  St  N  Y  C 

Retired 

•Schmied,  Erich  E  CE  '15 224  Aisquith  St  Baltimore  Md 

Civil  Engineer  Morgan  Engrg  Co  Memphis  Tenn 
•Schoder,  Ernest  W  BS  PhD    '03  AMAlSCE  220  Willard  Ave 
Prof  of  Hydraulics  School  of  Civil  [Ithaca  N  Y 

Engineering  C  U 

Schoff,  Frederic  CE   '71. 3418  Baring  St  Philadelphia  Pa 

Proprietor  Stow  Flexible  Shaft  Co  26th  and  Callowhill  Sts 
Scholtz,  Herman  F  BCE  CE   '06  AMASCE  1430  Cherokee  Rd 
Supt  Newport  Chemical  Works  Inc  [Louisville  Ky 

Passaic  N  J 

•Schreiber,  Leonard  G  CE   '05 626  June  St  Cincinnati  0 

Vice  Pres  &  Genl  Mgr  L  Schreiber  &  Sons  Co  Box  18 
Evanston  Sta 

•Schreiner,  Alberto  F  CE  '97 MMunENY  New  York  City 

Efficiency  Engr  Comm  of  Accounts  2500  Municipal  Bldg 

Schroetcr,  Robert  H  CE  '20 417  E  Center  St  Marion  O 

Carroll  Electric  Co  1734  K  St  N  W  Washington  D  C 

•Schwalbach,  Frank  CE  '88 R  D  8  Appleton  Wis 

Civil  Engineer 
•Schwartz,  Christian  CE  '14  2961  W  Grand  Blvd  Detroit  Mich 
Testing  Engineer  Studebaker  Corp 

•Schwartz,  Samuel  CE   '14 514  W  134th  St  New  York  City 

Draftsman  Dept  City  Transit  Bourse  Bldg  Phila  Pa 

•Scileppi,  Francis  P  CE  '17 Pittsburgh  Pa 

Appr  McClintie-Marshall  Constr  Co  Y  M  C  A  Pottstown  Pa 

Seagrave,  Clarence  N  CE    '12 Gooding  Ida 

Mgr  Presto-OLite  Battery  Ser  Sta  &  Elect  Contr 
Seaman,  Daniel  H  CE    '08  AMASCE  17  Demarest  St  Newark 
Sfr  Engr  D  Everett  Wald  1  Madison  Ave  NYC  [N  J 

Seaman,  Van  Brunt  CE   '20--662  Elmore  Place  Brooklyn  N  Y 

See,  Russell  A  BS  in  CE  MCE  '14 Montgomery  City  Mo 

Asst  Engr  U  S  Reclamation  Service  Morrill  Neb 

Seeley,  Henry  A  CE   '07 2307  Morris  Ave  New  York  City 

Room  1107  73  Tremont  St  Boston  Mass 

Seely,  Homer  R  CE  '19 1519  Green  St  Harrisburg  Pa 

Res  Engr  Bethlehem  Steel  Bridge  Corp  Box  351  Cape  May  NJ 


*Seelyo,  Elwyn  E  CE   '04 .MASCE 

Seelye  &  Eraser  Cons  Engrs  101  Park  Ave  New  York  City 
Seifried,  Charles  F  CE  '09 2820  Reed  St  Cheyenne  Wyo 

Chf  Drftsmn  Wyoming  State  Hghwy  Conun 
•Seipp,  Clarence  T  CE  '09_-2340  Lincoln  Park  W  Chicago  III 
Sec-Treas  Mueller  Construction  Co  Gen  Contrs 

Sclby,  Frank  S  CE    '13 MAChemS  1300  North  52d  Ave 

Real  Estate  &  Insurance  [Omaha  Neb 

Selee,  Richardson  CE   '21 146  Smith  St  Portchester  N  Y 

•Sellstrom,  Elmer  W  CE  '07 611  Jefferson  St 

Supt  Dahlstrom  Metallic  Door  Co  Jamestown  N  Y 
do  Sena,  Luis  AB  CE  '08  MCuSE  Calle  13  esq  a  6  altos  Vedado 
A.sst  Engr  R  R  Comm  Havana  Cuba 

Senior,  Frank  8  CE   '96 MAAE  MASCE  Montgomery  N  Y 

Vice-Pros  Arthur  McMullen  Co  149  Broadway  NYC 

•Sessler,  Marcel  K  CE  '13 271  Central  Park  West  NYC 

Pres  American  Spike  Co  Inc  71  West  35th  St 

Severson,  Oscar  M  CE  '01 AMASCE  Bejfast  N  Y 

Constructing  &  Contracting  Engineer 

Sewell,  Oscar  J  CE  '19 Olive  Hill  Ky 

Engineer  1187  Central  Ave  Memphis  Tenn 

Sexton,  Joseph  M  CE  '15 169  W  98th  St  New  Y'ork  City 

Shae,  Shaoying  D  CE  '10 AMASCE  Peking  China 

Co-Director  Ry-Thru-Traffic  Admu  No  3  Koa  Toa  W  City 

Shafer,  James  C  F  CE  '05 AMASCE  6110  Euclid  Ave 

Vice-President  Boldt  Construction  Co  Cleveland  O 

•Shaw,  Walter  K  CE  '13 132  23d  St  Elmhurst  N  Y 

Mgr  Cost  Dept  Turner  Constr  Co  244  Madison  Ave  NYC 
Shelton,  Murray  N  CE  '16.... ..617  Central  Ave  Dunkirk  N  Y 

Shen,  Moo  T  CE  '11  MCE  '12 Nanking  China 

Dean  Nanking  School  Rys  &  Mines  New  Range  Road 

Sherk,  Earl  J  CE    '21 1849  Eegina  St  Harrisburg  Pa 

Sherman,  Charles  W  SB  MCE  '95  MAWWA  MASCE  Belmont 
Mem  Firm  Metcalf  &  Eddy  14  Beacon  St  Boston  Mass    [Mass 

Sherman,  Walter  J  CE   '77 MASCE  2243  Scottwood  Ave 

Cons  &  Desng  Engr  616  The  Nasby  Building  Toledo  O 

•Sherwood,  Nial  CE  '08 AMASCE  Liberty  N  Y 

Asst  Supt  The  Foundation  Co 
•Sherwood,  Wakeman  F  CE  '13  27  Murray  St  Binghamton  N  Y 
Draftsman  Erie  R  R  Co  50  Church  St  N  Y  C 

Shing,  Shao  C  CE   '17 Chengtu  China 

Draftsman  N  Y  C  R  R  Co  Grand  Central  Term  NYC 

•Shipman,  Linn  D  CE  '14 556  First  Ave  Astoria  N  Y 

Shipman,  Samuel  S  CE  '19 229  E  26th  St  Brooklyn  N  Y 

Estimator  37  So  Ninth  St 

•Shire,  Moses  S  CE   '00 Chicago  III 

A.  G.  Becker  &  Co  137  So  LaSalle  St 

Shirey,  Lacy  L  CE   '20... JASCB  Union  W  Va 

Asst  on  Engr  Corps  CCC&StLRR  Indianapolis  Ind 

Shreve,  Ralph  F  CE   '06 AMASCE  294  Tuxedo  Ave 

Str  Engr  Power  &  Constr  Dept  Ford  Motor  Co  Detroit  Mich 

•Shumway,  Arthur  K  CE  '04 44  Electric  Ave  Rochester  NY 

Engr  &  Contr  Reinforced  Concrete  Constr  16  St^ate  St 
•Sielinp-,  Louis  J  CE  '07  AMASCE  211  Broad  St  Red  Bank  N  Y 

Genl  Engrg  Contr  46  W  24th  St  Room  1819  NYC 
Silsbee,  James  A  CE  '07  AMASCE  913  W  Water  St  Elmira  N  Y 

561  Washington  St  N  Y  C 
•Silverman,  Aaron  CE  '02  1501  No  Bentalou  St  Baltimore  Md 
Manufacturer  423  W  Baltimore  St 

Silviera,  Fernando  X  da  CE  '96 Monte  Santo  Minas  Brazil 

Simpson,  Robert  H  CE   '96 1748  Summit  St  Columbus  O 

Engr  in  Charge  of  River  Channel  Improvement  City  Hall 
•Skinner,  Frank  W  CE  '79  MASCE  74  Central  Ave  Tompkins- 
Asso  Ed  of  PuWic  Worls  &  Cons  Engr  [ville  N  Y 

243  W  39th  St  N  Y  C 

Skinner.  John  A  CE   '01 946  Greytor  Rd  Cleveland  O 

Asst  Engr  Val  Dpt  N  Y  C  R  R  Crown  Bldg 
•Skinner,  John  F  CE   '90  MASCE  21   Arnold  Park  Rochester 
Cons  Engr  &  Prin  Asst  City  Engr  52  City  Hall  [N  Y 

Slater,  Joscnh  N  CE    '03 Winchester  Ky 

Engr  Endfire  Nat  Gas  &  Fuel  Co 

•Sloane,  George  G  CE  '12 1733  T  St  N  W  Wa-ihignton  D  C 

•Sloat,  John  A  CE   '08 Clyde  N  Y 

Sloat  &  Sloat  Autos  &  Farm  Machinery 
•Smallman,  Ralnh  A  CE  '08  MCE  '09  AMASCE  Terrace  Court 
Vice-Prps  &  Treas  Smallman  Brice         [Apt  Birmingham  Ala 
Constr  Co  Inc 

Smith,  Alger  J  CE  '20 Reynolds  Ave  Corning  N  Y 

Smith,  Arthur  L  CE  '11 .'...Selma  Ala 

Division  Engineer  State  Highway  Dept 

Smith,  Benjamin  L  CE   '14 AMASCE  616  Munsey  Bldg 

Dsng  Engr  Norton  Bird  &  Whitman  [Baltimore  Md 

•Smith.  Charles  E  CE   '13 Lock  Box  18  Manchester  N  Y' 

Smith,  Dietz  A  CE  '13 313  E  King  St  York  Pa 

Hydraulic  Engineer  S  Morgan  Smith  Co 
Smith,  Eugene  L  CE  '12. .444  Marine  Trust  Bldg  Buffalo  N  Y 
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Smith,  Eugene  R  CE   '77 MASOE  Islip  N  Y 

Civil  Engineer  &  President  First  National  Bank 
Smith,  George  G  CE   '98  MCE   '99-..Algerine  8t  Stanley  N  Y 

Farmer 
Smith,  Harry  C  CE   '07. 150  Greenwood  St  Canisteo  N  Y 

Sen  Asst  Engr  Cayuga-Seneca  Barge  Canal  Clory  Block 

Seneca  Falls  N  Y 

Smith,  Henry  E  CE  '06 644  Maryland  Ave  Bellevue  Pa 

Smith,  John  W  BArrh  CE  '12 1500  Park  Ave  Baltimore  Md 

Witli  Norton  Bird  &  Whitman  616  Munsey  Bklg 

Smith,  Josejih  E  CE  '20 818  Cleveland  St  Durham  N  V, 

Smith,  Lawrence  R  CE  '07  350  Tremont  St  No  Tonawanda  N  Y 

Mgr  Wholesale  Dept  Ray  H  Bennett  Lumber  Co 
Smith,  Leonard  J   CE    '92 MEClPli  2480  Fairmount  Ave 

Div  Engr  Phila  Rapid  Transit  Co  Philadelphia  Pa 
*8mith,   Marion  deK   .Jr  AB   CE    '01   AMASCE  6  Wash   Ave 

[Chestertown  Md 
•Smith,  Miller  A  CE  '71  MASCE  235  Lincoln  Rd  Brooklyn  NY 

Cons  Engr  Smith  Ames  &  Chisholm  508  Lonja  Bldg  Havana 

Cuba 
•Smith,  Stephen  H  CE   '13 Sherburne  N  Y 

Chief  Engr  I  W  Jones  &  Co  Milton  N  H 

'Smith,  Theodore  L  CE  '16 .49  Meyers  St  Forty  Fort  Pa 

Smith,  William  C  CE   '85... Minneapolis  Minn 

Swan  River  Log  Co 
Sneckenberger,  Earl  M  PhB  CE  '05 MAAE  Billings  Mont 

City  Engineer  City  Hall 
•Snider.  Clarence  A  CE  '91  Beechmont  Park  New  Rochelle  N  Y 

Secv  &  Treas  The  Union  Sulphur  Co  17  Battery  Place  NYC 
•Snivcly,  William  J  CE  '16 Chicago  III 

Cost  Engineer  645  No  Michigan  Ave 
Snow,  Arch  M  CE  '06 -.44  Elm  St  Malone  N  Y 

Engineer  Court  House 
•Snyder,  Charles  H  CE    '02  AMASCE   170  W  4th  St  Oswego 

City  Engineer  City  Hall  [N  Y 

•Snyder,  Howard  H  CE   '13  725  E  Twelfth  St  Brooklyn  N  Y 

Asst  Engr  &  Supt  of  Cons  R  Carvel  Co  Inc  531  E  138th  St 

NYC 
•Sobel,  Julius  CE   '16  MAAE  135  Vernon  Ave  Brooklyn  N  Y 

Sales  Dept  Ames  Emerich  &  Co  111  Broadway  NYC 

•Soman,  Philip  E  CE   '17 34  W  112th  St  New  York  City 

Sorokin,  Marcus  CE   '20  JASCE  MAAE  69  Kosanski  KostoiT- 

[on-Don    Russia 
•Sourwine,  James  A  CE  '12  AMASCE  426  G  St  San  Bernardino 

c/o  Bureau  Public  Roads  Washington  D  C  [Calif 

Souza,  Antonio  C  P  CE  '14--Rua  Helvetia  31  Sao  Paulo  Brazil 

Railway  Engineer 
•Spalding,  Lawrence  CE  '13 MAREA  MARB&BA  Box  243 

Asst  Val  Engr  Besemer  &  Lake  Erie  R  R  Greenville  Pa 
•Spamer,  Morris  A  CE  '13  929%  Oak  Hill  Ave  Hagerstown  Md 

Manager  Joseph  Brenner  &  Co  Barksdale  Wis 
Spandau,  Harry  M  CE    '09  MCE    '10 607   Flatbush  Ave 

Asst  Ind  Engr  55  Liberty  St  N  Y  C  [Brooklyn  N  Y 

•SparfieUl,  Emil  H  CE'  12. 175  St  James  PI  Buffalo  N  "S 

Asst  Production  Mgr  American  Chain  Co  Bridgeport  Conn 
•Spear,  George  P  3t  CE   '16.-186  Bloomfield  Ave  Passaic  N  J 

Asst  Engr  N  Y  Tel  Co  104  Broad  St  N  Y  C 
•Specht,  Harry  G  CE   '13 335  E  68th  St  New  York  City 

Ind  Engr  Bessick  Co  574  E  Ferry  St  Newark  N  J 
•Spelman,  Harold  J  CE  '10  MAAE  AMASCE  Huntington  W  Va 

Div  Engr  State  Road  Comm  107  Robson  Prichard  Bldg 

Spelman,  William  A  CE    '08 Champlain  N  Y 

•Spence,  Thomas  R  CE   '17 College  Sta  Tex 

Supt  Surplus  Federal  Equipment  State  Hwy  Dept  Austin  Tex 
Spencer,  Clifton  B  CE  '94  2914  Linwood  Blvd  Kaijsas  City  Mo 

Val  Enjrr  St  LouisSan  Francisco  Ry  St  Louis  Mo 
•Speyer,  Elwin  G  CE  '07  MASCE  1509  Seneca  St  Buffalo  N  Y 

Cons  Engr  801  Chamber  of  Commerce 
•Spiker,  William  C  CE   '00  MASCE  MAAAS  33  E  Fourth  St 

Cons  Engr  570  Forsyth  Bldg  Atlanta  Ga 
Spivak,  William  CE    '20  JASCE  194  Thatford  Ave  Brooklyn 

N  Y 
•Splvev,  Willis  T  BH  in  CE  CE  '10 AMASCE  Greenville  Ga 

Mat"  Handling  Engr  W   T  Spivey  &  Co  112  So   16th   St 

Philadelphia  Pa 
•Spragins,  William  E  CE   '08..Univ  Club  Salt  Lake  City  Utah 

Wholesale  Stove  &  Range  Bus  702  Walker  Bank  Bldg 
Sprague,  Danley  V>CE  '95  MAAE  1131  Balboa  St  San  Francisco 

Str  Engr  Val  Dept  I  C  C  Wells  Fargo  Bldg  [Calif 

•Sprague,  Frank  D  CE  'U  15  Greenway  Terr  Forest  Hills  N  Y 
•Sprigg,   C   Craw-ford  VE    '07    AMASCE    15   Central   Ave   St 

Pres  Gen  Contrg  &  Engrg  Co  [George  Staten  Isd  N  Y 

29  Broadway  NYC 
•Squire,  Walter  L  CE  '10..Lewi8ton  Road  Niagara  Falls  N  Y 

Niagara  Falls  Power  Co 


'Stahl,  John  J  CE  '12 315  Manning  Blvd  Albany  N  Y 

Hwy  Engr  Bur  Pub  Roads  301  Custom  House  Bid  Denver  Col 
Stalfort,  J  Alfred  CE  '10  AMASCE  M>X;iMd  3217 CarlUle  Ave 

Gen  Mgr  Bklg  Dept  Consol  Engrg  Co  243  59  Calvert  Bldg 

Baltimore  Md 

Stalker,  John  H  CE   '20 9  James  St  Montclair  N  J 

•Standiford,  Harry  R  CE  '10. .1229  L  St  N  W  Washington  DC 

Constr  Supvr  J  G  White  Engrg  Corp  43  Exchange  PI  N  Y  C 

Stanton,  Grove  A  CE  '07 MPNWSE  R  F  D  9  Auburn  N  Y 

•Stanton,  Robert  B  Jr  CE  '09  AMASMK  7  Christopher  St  NYC 

Sales  Engr  U  S  C  I  Pipe  &  Foundry  Co. 
•Stapley,  Edward  R  CE  '14 ...32  Oak  8t  Genegeo  N  Y 

Secretary  Geneseo  Auto  Co 
•Starkweather,  Alfred  K  CE  '12  AMASCE  65  Grand  View  Ave 

Engr  N  Y  Tel  Co  15  Dey  St  N  Y  C  fPlainfield  N  J 

Starr,  Charles  F  CE   '15  MRoES  64  Rowley  St  Rochester  N  Y 

Str  Engr  Genesee  Bridge  Co  Inc  666  Plymouth  Ave 
•Stearns,  Fred  L  CE  '10 AMASCE  Norwich  Conn 

Asst  Engr  Am  Bridge  Co  30  Church  St  N  Y  C 
Stearns,  John  CE   '06  AMASCE  446  Ocean  Ave  Brooklyn  N  Y 

Constr  Supvr  J  G  White  Engrg  Corp  43  Exchange  PI  N  Y  C 
Stebbins,  Smith  H  CE   '95 .590  E  19th  St  Brooklyn  N  Y 

Assistant  Chief  Map  Division  Hall  of  Records 

Steel.  Ernest  W  CE   '20.. Maple  Shade  N  J 

•Steele,  Gilbert  V  CE   '10 245  State  St  Flushing  N  Y 

Corrugated  Bar  Co  17  Battery  Place  New  York  City 
Stegner,  Cliflf  M  B.S"  CE   '00  MASCE  MAIArch  3455  Cornell  PI 

Stegner  &   Hughes   Archs  &   Engrs   1012  Com   Trib  Bldg 

Cincinnati  O 

•Stein,  Myer  CE   '17 508  Elton  St  Brooklyn  N  Y 

•Steinacher,  Gustavo  J  CE  '92.. 214  Cathedral  Parkway  NYC 

Chief  Engr  Dcrt  of  Parks  Bor  of  Manhattan  N  Y  C 

•Steljes,  Martin  CE   '15 1419  Clinton  Ave  New  York  City 

•Sterling,  Guy  CE  '87 ..MASCE  1579  E  Ninth  So  St 

Cons  Engr  1115  Newhouse  Bldg  Salt  Lake  City  Utah 

Stern,  Jeno  CE   '21 222  E  96th  St  New  York  City 

Sternbach,  Jacob  J  CE  '21 968  Tiffany  St  New  York  City 

Stevens,  Harold  B  CE   '02.. .Masontm™  Fayett-e  Co  Pa 

Field  Engr  Carnegie  Steel  Co  Clairton  Pa 
Stevens.  John  H  CE   '08 AMASCE  Rome  N  Y 

Village  Engineer  Massena  N  Y 
•Stevenson,  Albert  L  CE  '13 4910  Arch  St  Philadelphia  Pa 

With  Seelye  &  Eraser  Cons  Engrs  101  Park  Ave  NYC 
Stewart,  Charles  G  BS  CE   '12 MAAE  Box  612  Flora  lU 

Asst  Div  Engr  111  Div  B  &  O  R  R 
Stewart,  Clinton  B  CE  '90.. AMASCE  MWeSE  1709  Adams  St 

Cons  Hvdr  Engr  2321  Rowley  Ave  Madison  Wis 
•Stewart, David  B  Jr  CE  '09  2601  No  Charles  St  Baltimore  Md 

Asst  Sunt  Raymond  Cone  Pile  Co  Sparroivs  Pt  Md 
Stewart,  Walter  P  CE  '07 1212  E  Ash  St  Portland  Ore 

c/o  Alexander  Hamilton  Inst  13  Astor  PI  New  York  City 
Stibolt,  Victor  A  CE  '11 .532  W  Seventh  St  Davenport  la 

Natalbany  Lumber  Co  Ltd  Hammond  La 
•Stidhani,  H.TrriBon  CE  '91  AMASCE  MWaSE  3322  Newark  St 

Wilkins  Bldg  Washington  D  C 

Stine,  Charles  R  CE    '96 

Stirling,  Vincent  R  CE   '05 c/o  H  P  Short  Oroville  Calif 

Stockdalc,  Thomas  R  CE   '07 ..Summit  Miss 

Civ  Engr  with  Gardner  &  Howe  76  Porter  Bldg  Memphis  Tenn 
Stolz,  Albert  F  CE  '19 500  Wilmac  Bldg  Minneapolis  Minn 

Provincial  Mgr  Merchants  Casualty  Co  Toronto  Ont  Can 
Stone,  Don  O  CE   '09 2410  Indiana  Ave  Columbus  O 

Maintenance  Engineer  State  Highway  Dept 
•Stone.  Edward  C  CE  '02 Route  2  Box  30  Gardena  Calif 

Brokers  Agent 
Stone,  George  C  CE   '11 AMASCE  Altavista  Va 

Engineer  Lockwood,  Greene  &  Co  of  Boston  Mass 
Stone,  .Tames  S  CE  '89.. 516  Grimes  St  Sewickly  Pa 

Checker  American  Bridge  Co  Ambridge  Pa 
•Stone,  Morris  CE  '15 38  Lincoln  Ave  Amsterdam  N  Y 

Stone's  Toggery  Shops 
Storey.  Frank  8  'CE    '02 AMASCE 

c/o"  The  Phoenix  Constr  Co  41  Park  Row  New  York  City 
Storey.  William  R  CE   '8I..MR0ES  30  Hortense  St  Rochester 

Civil  Fnpr  and  Snry  510  Ellwanger  &  Barry  Bldg  [N  Y 

•Storz,  Joseph  F  CE   '06 35  Wyoming  St"  Wilkes  Barre  Pa 

Maintenance  of  Way  Dept  Lehigh  Valley  Railroad 
Stott.  Charles  A  CE   '"l9 3167  17th  St  Washington  D  C 

With  Chas  G  Stott  &  Co  Inc  Paper  &  Stationery 
Strahan,  Joseph  C  J  CE  '13       ..210  W  90th  St  New  York  City 
Strang.  Percival  CE    '97 Colonnade  Apts  Indianapolis  Ind 

Gen  Supt  The  Dunn  McCarthy  Co  520  Old  fcolony  Bldg 

Chicago  111 
Strasburger,  Edgar  J  CE  '00 303  So  Idaho  St  Butte  Mont 

Strasburger  Civil  and  Mining  Engrg  Co  614  Daly  Bank  Bldg 
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•Stratton,  William  H  CE   '88. .194  Prospect  St  Bidgewood  N  J 

Mgr  Br  aiKl  Bldg  ])cpt  U  8  Steel  Prod  Co  30  Church  St  NYC 
Stroiifi,  Herbert  W  CE    '94 T939  E  90th  St  Cleveland  O 

8ec  The  Strong  Carlisle  &  Hammond  Co  1392  W  Third  St 
Strumer,  Samuel  C£    '17 1384  Bristow  St  New  York  City 

Fou(juor  Concrete  Co  29  Broadway 
Stuart,  Thomas  M  CE   'li)..149  Summer  Ave  Springfield  Mass 

Industrial  Engineer  648  f'ulton  St  Troy  N  Y 
Stuljlis,  .lames  H  CE    '76 Fort  Morgan  Colo 

Civil  Engineer 
•Stunlevant,  James  H  CE   '05 AMA8CE  Poughkeepsie  N  Y 

Div  Engr  N  Y  State  Highway  Commission 
•Sullivan,  John  G  CE  '88  MASCE  MEIC  MAREA  207  Harvard 

Cons  Engr  703  Mclntvre  Blk  Winnipeg  Manitoba  Can  [Ave 
Sullivan,  Michael  G  Cij' '21.._-334  Garson  Ave  Rochester  N  Y 
♦Sullivan,  Philip  L  CE  '18 11  Loring  Hall  Springtield  Mass 

Maintenance  of  Way  Dept  L  V  R  R  Buffalo  N  Y 
Summers.  Richard  E  .1  CE   '14  AMASCE  .508  McXair  Ave  Wil- 

Asst  Ch  Engr  H  K  Ferguson  Co  Cleveland  O  |  kinsburg  Pa 
•Summers,  W'illiam  F  CE  '}4 144  Queen  St  Ithaca  N  Y 

With  Edward  Sprigg  Contractor  &  Builder 
•Sun,  Taoyuh  C  CE  '09  AMASCE  15  Pekin  Rd  Shanghai  China 

Mang  Dir  Chnchow  Chincliow   Ry   Tur-farr   Hutung  Peking 

China 
Sun,  Yu-fong  CE   '18 JASCE  2  Taku  St  Tiejitsin  China 

Sec  Engr  Peking  Suiyuan  Ey  Turfarr  Hutung  Peking  China 
.Sundstrom,  Charles  A  Jr  CE  '21.-176  Wisner  Ave  Middletown 

[N  Y 
•Super,  Stanley  L  CE  '12.-2047  W  Ontario  St  Philadelphia  Pa 

75  Sixth  St  Pottsville  Pa 
•Supplee,  George  W  CE   '15 Haddon  Heights  N  J 

Supt  Ore  Docks  2821  Richmond  St  Philadelphia  Pa 
Sutton,  Paul  B  CE  '12 818  Academy  St  Watertown  N  Y 

City  Engineer 
Swanitz,  Henry  W  CE  '00 AMASCE 

Hvdr  Engineer  546  Georgia  St  Vallejo  Calif 
•Swerdlove,  Louis  CE   '17 MAAE  1384  Prospect  Ave 

Jun  Engr  Room  606  39  Whitehall  St  New  York  City 
Swick,  Charles  H  CE  '10 Livonia  N  Y 

99  (,'annon  St  Poughkeepsie  N  Y 
•Swick,  Clarence  H  CE   '07 Capitol  Heights  Md 

Geodetic  Computer  11  S  C  &  G  S  Washington  D  C 
Swindells,  Joseph  S  CE  '95  MCE   '98 MASCE  1090  18th  St 

Cons  Engr  Room  1110  111  Broadway  NYC  [Brooklyn  N  Y 
Swinney,  Robert  E  CE   '08 Mobile  Ala 

Field  Engineer  Chickasaw  Shipbuilding  Co 
*8ymonds,  George  R  B  C£  '09  AMASCE  MSAmE  39  Wayne  PI 

Town  Engineer  Nutley  N  J 
Tan,  Vidal  A  AB  MA    '18  CE   '18  469  Salsipuedes  Manila  P  I 

Civil  Engr  and  Instr  University  of  the  Philippines 
Tang,  Cheng  Long  CE   '21--Tang's  Villa  Kishup  Hup  Hupeh 

[China 
Tate,  Robert  L  H  CE   '12  MAAE  AMASCE  219  Linden  Ave 

[Ithaca  N  Y 
•Taussig,  J  Wright  CE   '08 AMASCE  468  Riverside  Drive 

Asst  Gen  Mgr  Raymond  Concrete  Pile  Co  140  Cedar  St  NYC 
Tavares,  Juan  T  CE   '18 Santiago  Dominican  Rep 

Engineer  Tavares  Socs  Builders 

•Taylor,  Albert  M  CE   '15 Athens  Ave  Ardmoro  Pa 

Taylor,  Clinton  L  CE   '12 Wyalusing  Pa 

Agriculture 
•Taylor,  Edward  H  BS  CE  '12  Care  C  &  P  Tel  Co  Roanoke  Va 

Engineer  Austin  Co  1566  Hanna  Bldg  Cleveland  O 
Taylor,  Robert  C  CE  '99 620  Mellon  St  Pittsburgh  Pa 

Supt  Lucy  Furnaces  Carnegie  Steel  Co 
•Taylor,  Roy  CE  '10 455  Greene  Ave  Brooklyn  N  Y 

Munson  Stexm.ship  Co  82  Beaver  St  New  York  City 
Taylor,  Royden  J  BE  CE   '03--1224  Candler  Bldg  Atlanta  Ga 

Civil  Engineer  644  Wayne  Ave  Indiana  Pa 
•Taylor,  S  Leroy  CE  '13  3529  Columbus  Ave  Minneapolis  Minn 

Sen  Hwy  Engr  U  S  Bur  Put  Rds  410  Hamm  Bldg  St  Paul 

Minn 
•Tavlor,  Thomas  IT  CE  MCE  '95 MASCE  San  Antonio  Tex 

Dean  of  Engineering  Univ  of  Texas  Austin  Tex 
•Taylor,  T  Walter  CE  '00  1424  W  35th  St  Oklahoma  City  Okla 

Assistant  General  Manager  For.tuna  Oil  Co  424  Lee  Bldg 
Tavlor,  William  R  CE    '03 1257  Dean  St  Brooklyn  N  Y 

Thos  F  Taylor 's  Sons  Inc  Coal  588  Kent  Ave 
Tchan,  Josejih  J  CE  '09 4  Sheridan  St  Auburn  N  Y 

Assistant  Engineer  L  V  E  E  Co 
Tempest,  Richard  C  CE  '09  163  Albermarle  Ave  Rochester  N  Y 
•Ten  Hagen,  Henry  CE  '13 AMASCE  High  Falls  N  Y 

Co  Engr  X  Y  State  Hwy  Coirun  Warsaw  Wvoming  Co  N  Y 
Tenney,  Maynard  A  CE   '98 1049  E  18th  St  Brooklyn  N  Y 

Inspector  Subway  Construction  Philadelphia  Pa 
Terrazas,  Federico  CE  '16 220  Western  Blvd  El  Paso  Tex 

743  Maple  Lane  Sewickley  Pa 


Terrell,  Adelphus  C  CE    '00 Macon  Mo 

Div  Engr  on  Val  N  P  Ey  Seattle  Wash 
Thacher,  Conielius  S  CE   '78 MAAAS  Clifton  Springs  N  Y 

Professor  Mathematics  Retired 

Thatcher  Romeyn  Y  CE   '09--1077  Elmwood  Ave  Buffalo  N  Y 

Civil  Engineer  Lackawanna  Steel  Co 
Thebaud,  John  E  CE  '95 234  Parker  Ave  Buffalo  N  Y 

Engrg  and  Patents  607  Otis  Bldg  Philadelphia  Pa 
Thiele,  Claude  M  CE   '11  1472  Kilbourne  PI  Washington  I)  (' 

Captain  USA  Coast  Artillery  Corps  Coblenz  Germany 
•Thomas,  Edward  J  CE   '15  AMASCE  1002  W  Lafayette  Ave 

Baltimore  Md 
Thomas,  Edwin  B  CE   '09 Box  202  Warren  R  I 

Constructor  801   Bay  State  Bldg  Lawrence  Mass 
Thomas,   Howard   CE    '77 Stuart   Fla 

Retired 
Thomas,  James  B  CE   '04 122  Columbus  St  Elyria  O 

Assistant  Vice-President   The  Garford   Mfg  Co 
Thomas,  Joseph  A  CE   '20 c/o  Mrs  B  A  Hosfeld   Clark's 

c/o  J  G  White  Management  Corp  Manila  P  I       [Summit  Pa 
•Thomas,  Seymour  P  CE   '72  c/o  Phoenix  Iron  Co  49  William 

Retired  [St  New  York  City 

Thomas,  William  C  CE  '01 210  Plummer  Ave  Emssvorth  Pa 

Checker 
•Thomassen,  Victor  G  CE   '11 AMASCE  539  Madison  St 

Amer  Br  Co  30  Church  St  New  York  City         [Brookl.vn  N  Y 

Thompson,   Alexander   M  CE    '13— 405   Plymouth   Bldg 

[Minneapolis  Minn 
•Thompson,  Chester  A  CE   '16 158  Dana  Ave  Albany  N  Y 

G  &  J  Tire  Co  Indianapolis  Ind 
Thompson,  Elmer  E  CE  '11  AMASCE  609%  W  Gray  St  Elmira 

Draftsman  American  Bridge  Co  [N  Y 

Thompson,  Ewing  CE  '14 305  Third  Ave  Lewiston  Ida 

c/o  Solvay  Process  Co  Solvay  N  Y 

•Thompson,  George  R  CE   '17 41  Woolsey  St  Astoria  N  Y 

'Thompson,  Hoxie  H  BS  CE   '05 - Trinity  Tex 

President  Thompson  Bros  Lumber  Co 
Thompson,  Karl  F  CE   '14 Seneca  Falls  N  Y 

Asst  Engr  N  Y  State  Hwy  Comm  121  Seneca  St  Hornell 

Thompson,  Wells  N  CE    '21-" 8  East  St  Adams  Mass 

Thomson,  Alexander  Jr  CE  '99  MASCE  104  No  22d  St  Orange 
Dist  Sales  Mgr  Concrete  Steel  Co  42  Broadway  N  Y  C  [N  J 
Throop,  Henry  G  CE  '05 AMASCE  2117  So  Geddes  St 

Supt  for  Contractor  F  J  Baker  Syracuse  N  Y 
Throop,  William  B  CE    '77.-464  No  Prairie  St  Galesburg  111 

Gen  Supt  Q  O  &  KC  and  I  &  St  L  ERs 
•Thweatt,  Hardin  H  CE  '13 2020  E  90th  St  Cleveland  O 

Assistant  Superintendent  Van  Dorn  &  Dutton  Co 
Tier,  Lewis  P  CE   '74 10515  Bryant  Ave  N  E  Cleveland  O 

Car  Dept  N  Y  C  R  R  Co  CoUingwood  O 
•Tiffany,  Nathan  N  CE   '05 AMASCE  East  Hampton  N  Y 

Civil  Engr  &  Sur  Mem  Bd  of  Supervisors  Suffolk  Co  Cashier 

Osborne  Bank 
•Tiffany,  Nelson  O  Jr  CE  '01 214  W  Ferry  St  Buffalo  N  Y 

Pres  &  Gen  Mgr  Masonic  Life  Assoc  Masonic  Temple 

•Tillottson,  Edwin  H  CE  '17 100  Chandler  St  Detroit  Mich 

Tilton,   Beniamin   CE    '97   MASCE  MAEEA  18  Mason  Place 

Gen  Mgr  N  Y  State  Ejs  303  Gridley  Bldg  [Utiea  N  Y 

Syracuse  N  Y 
Ting,  Zung-Kun  MCE    '20  MSSCh  Kun-Shan  Kiang-Su  China 
Todd,  Clarence  L  CE  '07  AMASCE  1111  Harvard  St  NW  Wash 

Mgr  Wash  Off  Pittsburgh  Des  Moines  Steel  Co  [D  C 

Tolles,  Frank  C  CE    '05   AMASCE  265  So  Columbus  Ave  Mt 

Supt  Bur  Pub  Works  Akron  O  —       [Vernon  N  Y 

Tomlinson,  Frank  C  CE  '74 721  Park  Ave  Ironton  O 

c/o  A  G  Simpson  800  Citizen's  Nat  Bank  Bldg  Los  .\ngelea 

Calif. 
Tompkins,  George  S  CE'96  AMJJFPA  40  Kilby  St  Boston  Mass 

Supt  Eastern  Off  Firemen  's  Fund  Ins  Co 
•Tompkins,  Howard  C  CE    '03--819  Roland  Ave  Baltimore  Md 

Member  of  Firm  R  K  Meade  Co  13  E  Fayette  St 
•Toms,   Raymond   E   CE    '07 Frederick   Md 

Sen  Higlnvav  Engr  U  S  Dept  Agriculture  Chicago  111 
•Torrance,  Chester  C  CE    '99  MCE   '00  MCnSE  Industria   100 

Torrance  &  Portal  Engineering  Contractors        [Havana  Cuba 
Torrance,  Robert  S  CE  '16  165  Buckingham  Road  Voukers  N  Y 

The  Southern  Cotton  Oil  Co  1515  Broad  St  Augusta  Ga 
•Towl,  Forrest  M  CE  '86  MASCE  MASMK  MAIME  Shelter  Is 

Pres  Southern  Grouii  Pipe  Lines  18  Broadway  NYC    [Hts  NY 
•Towle,  John  W  CE    '94 MOmTei-ci  3602   Pacific  St 

Pres  Omaha  Steel  Works  348  Bee  Bldg  Omaha  Neb 

Townsend,  David  W  CE  '15- --25  Judd  St  Honolulu  T  H 

•Trask,  Clarence  H  CE  '12 B  D  2  Fulton  N  Y 

Pontiac  Mich 
Trautwiue,  John  C  3d  CE   '00  MASCE  Box  6509  ITpper  Darby 

Civil  Engr  Philadelphia  Pa  [Branch 
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*Trimpi,  Allen  L  CE  '10  AMA8CE  35  Stockton  PI  E  Orange 

C  E  Dept  Fed  Shipbldg  Co  Kearney  Pa  N  J 

•Tripp,  Harry  H  CE   '08 — Dryden  N  Y 

Ro8  Enjjr  C  P  R  R  Edmonton  Alberta  Canada 
"Troxell,  Willard  W  CE  '14_.3312  W  North  Ave  Baltimore  Md 
•Truosdcll,  Walter  E  Cj^  '97 29  Mountain  Ave  Summit  N  J 

3)r('iiKtiia)  ^n^neer  5  Beekman  St  New  York  City 
Trum,bull,  William  C  CE  '82 11%  Gruff  St  Oil  Orty  Pa 

Asst  City  Engineer 
Truran,  Ernest  A  CE  '95 33  Lincoln  Terrace  Yonkers  N  Y 

Asst  Engr  Turner  Constr  Co  244  Madison  Ave  NYC 
•Tsai,  Pinj;  Y  CE   '11  AMA8CE  <'hang  Chow  Kiang  Su  China 

Assistant  Engineer  Chuchow-Chinchow  RR  Peking  China 
•Tuller,  Jesse  D  CE  '09 88  Branch  Ave  Red  Bank  N  J 

Superintendent  of  Construction 
Tunnicliife,  John  C  CE  '17 MWeSCE  R  F  I>  369  Moline  111 

Hydraulic  Engineer  801  Putnam  Bldg  Davenport  la 
•Turneaure,  Frederick  E  CE  '89  MASCE  ifWeSE  Madison  Wig 

Cons  Engr  Dean  Coll  of  Mechs  &  Engrg  Univ  of  Wis 
Turner,  Ebcnezer  T  CE  '83 Box  434  Ithaca  N  Y 

Vice  President  First  National  Bank  &  Morse  Chain  Co 
Turner,  Horace  G  CE  '92 Pope's  Mills  N  Y 

Bossie  N  Y 
Turner,  Myron  W  CE   '11 ^MAAE  Atlantic  la 

Mech  Siipt  Gun  Cotton  Plant  Noble  Ont  Can 
Turner,  William  J  CE   '07 MAIME  Lexington  Va 

Asst  Gen  Mgr  Braden  Copper  Co  Rancagua  Chile  S  A 

Turrill,  Sherman  M  BA  CE  '01 703  South  Ave  Maywood  III 

*Tuttle,  Sidney  L  CE  '01 R  D  1  Corning  N  Y 

Tuttle,  Walter  I  CE  '02 32  Medway  St  Providence  R  I 

Treas  &  Gen  Mgr  Frank  Mossberg  Co  Attleboro  Mass 
•Twining,  William  CE  '90—411  Center  St  E  Mauch  Chunk  Pa 

Engineer  Maintenance  of  Way  C  R  R  Co  of  N  J 
♦Ullrich,  Carl  O  CE  '08 MAISCE  6  Federal  St  Albany  N  Y 

Asst  Deputy  Commr  State  Tax  Dept  Capitol  Bldg 
•Underhill,  Arthur  CE  '99 MASLArch  Wallingford  Conn 

Landscape  Architect 
Underbill,  George  G  CE  '06  AMA8CE  23  Western  Ave  Albany 

Constr  Engr  Frasor  Brace  &  Co  83  Craig  St  W  [NY 

Montreal  P  Q  Can 
Underwood,  Howard  W  CE   '01 AMASCE  Moglan  Pa 

Genl  Mgr  Field  Barker  and  Underwood  Philadelphia  Pa 
Underwood,  Paul  H  CE   '07 960  E  State  St  Ithaca  N  Y 

Asst  Prof  Top  &  Geod  Engrg  Cornell  Univ 
•Unger,  George  F  CE  '10  AMASCE  31  Berkeley  Place  Buffalo 

Civ  Engr  Asst  Engr  City  Planning  Comm  [N  Y 

•Upjohn,  Richard  B  CE  '80  BB 1840  81st  St  Brooklyn  N  Y 

Priest 
Urner,  Jonas  P  CE  '05 Frederick  Md 

Scott  &  Hume  Contrs  Zarale  Buenos  Aires  Arg  Rep  S  A 
Urquhart,  Leonard  C  CE   '09  AMASCE  Oak  Hill  Road  Ithaca 

Asst  Prof  of  Bridge  Engrg  Cornell  Univ  [N  Y 

Utz,  Charles  P  CE  '04 90  Richland  St  Rochester  N  Y 

Vice  Pres  Alexander  Shumway  &  Utz  Co  16  State  St 
Valderrama,  Manuel  A  CE  '18—131  Bay  10th  St  Brooklyn  N  Y 

e/o  Tavares  Socs  Santiago  Dominican  Rep 

Van  Camp,  Paul  M  CE  '20 Fine  View  N  Y 

•Van  Campen,  James  K  CE  '17—1004  Braddock  Ave  Pittsburgh 

Dist  Sales  Mgr  Camden  Forge  Co  [Pa 

Van  De  Mark,  Otis  S  CE  '10 4608  Caroline  St  Houston  Tex 

Vice-Pres  Amer  Constr  Co  410  Gulf  Bldg 
•Vanderbeek,  Horace  A  CE  '11  MCE  '12  MSPEE  MESChina 

Dean  Civil  Engrg  Gov  Inst  of  Tech  [Somerville  N  J  • 

Shanghai  China 
•Vandevanter,  Elliott  CE    '08 AMASCE  Leesburg  Va 

Capt  Corp  of  Engrs  USA  San  Antonio  Tex      . 
Vanneman,  Arthur  V  CE  '09 Tyrone  Pa 

Pres  &  Genl  Mgr  Tyrone  Lime  &  Stone  Co 
Vanneman,  Charles  R   CE    '03   AMAREA   555   Providence  St 

Chief  Div  Steam  Railroads  N  Y  State  Pub  [Albany  N  Y 

Serv  Comm  2d  Dist 
•Van  Sicklon,  Abram  L  CE  '12  298  St  Anns  Ave  Richmond  Hill 

Draftsman  N  Y  State  Pub  Serv  Comm  7th  Div  N  Y  C     [NY 
Van  Valkenburg,  Paul  I  CE   '20  8509  107th  St  Richmond  Hil' 

c/o  N  Y  Tel  Co  15  Dey  St  New  York  City  [N  \ 

•VanVliet,  Paul  D  CE   '10 160  Forest  Ave  Oak  Park  111 

Pirb  Mgr  Universal  Port  Cem  Co  208  So  LaSalle  St  Chic^ago 
Vedder,  Herman  K  CE  '87 E  Lansing  Mich 

Professor  Civil  Engineering  Mich  Agr  Coll 

Vedder,  Wellington  R  CE   '91 Catskill  N  Y 

Viekers,  Thomas  McE  CE  '90  MCE  '91  313  Maple  St  Syracuse 

See  &  Treas  Syracuse  Dry  Goods  Co  200  So  Clinton  St      [N  Y 

•Viortels,  Ephraim  BS  CE   '05-- 776  Prospect  Ave  NYC 

Engineering  1    Beekman  St 
•Vieweg,  Fred  Jr  CE  '11  c/o  Cornell  Club  30  W  44th  St  N  Y  C 

c/o  Amor  Trona  Corp  Trona  Calif 


•Vieweg,  Otto  C  CE  '16 161  DeWitt  Ave  Elmira  N  Y 

Statistician  Elmira  Water  Light  &  B  R  Co 
Vincent,  Everett  M  CE  '15 40  Park  Place  Goshen  N  Y 

Beinf  Cone  Degnr  Chile  Exploration  Co  120  Bdwy  NYC 
Vivoni,  Armando  CE   '15 San  German  P  R 

Railroad  Engr  Central  Romana  Dominican  Rep 
•Vizcaino,  3o»(-  M  CE  '15 Vives  247  Cardenas  Cuba 

Contracting  Engineer 
•Vogelson,  John  A   CE    '00 MA8CE  8009  Crefeldt  St 

Chief  Bureau  of  Health  708a  City  Hall           [Philadelphia  Pa 
•Volz,  Charles  A  CE    '11 Albany  N  Y 

Chief  Div  of  Light,  Heat  &  Power  Pub  Serv  Comm 

VoBburgh,  Claude  G  CE  '09... 33  Albion  St  Maiden  Mass 

Vose,  Walter  I  CE   '92 Manville  B  I 

Merchant 
•Wadsworth,  Joel  E  CE  '90  MASCE  MAREA  MA8TM  MAI8I 

Div  Engr  Am  Bridge  Co  30  Church  St  N  Y  C 
•Waesche,  George  E  AB  CE   '95  14  Summit  St  Glen  Ridge  NJ 

Cons  Engr  with  Sanderson  &  Porter  52  William  St  N  V  C 
Wagner,  George  O  CE  '00 210  W  90th  St  New  York  City 

Vice-President  Terry  &  Tench  Co  Inc  Grand  Central  Term 
•Wait,  Bertrand  H  CE   '02  MASCE  62  Montgomery  St  Pough- 

Dist  Engr  Port  Cem  Assoc  374  Madison  Ave       [keepsie  N  Y 

NYC 
•Wait,  John  C  CE  '82  MCE  '91  LLB  MASCE  1520  Jessup  Ave 

Attorney  at  Law  Woolworth  Bldg  [Highbridge  NYC 

•Wait,  Owen  A  CE  '98 AMASCE  1629  West  47th  St 

Edison  Building  Los  Angeles  Calif 
•Wait,  Robert  S  CE   '13 187  No  Broad  St  Norwich  N  Y 

Engineer  and  Contractor 
•Walbran,  Nicholas  A  CE  '18 Origkany  N  Y 

Draftsman  The  Bossert  Corp  Utica  N  Y 
Waldo,  Reginald  CE  '19 Campbell  Hall  N  Y 

U  S  Enprs  Off  605  Temnle  Ct  Bldg  Chattanooga  Tenn 

Wales,  William  H  Jr  CE  '12 ...B  F  D  4  Oswego  N  Y 

Walker,  Carl  H  CE   '18 -Cathedral  Apts  Baltimore  Md 

President  Walker  Equipment  &  Supply  Co 
Wlalker,  Charles  L  CE  '04  AMASCE  20l"Fairmount  Ave  Ithaca 

Asst  Prof  San  Engrg  Cornell  Univ  [N  Y 

Wall,  James  J  Jr  CE  '16 ....435  Riverside  Drive  NYC 

Wallace,  Aaron  V  D  CE  '20 JASCE  Goshen  N  Y 

Foreman  Foundation  Co  665  W  Front  St  Cincinnati  O 

Wallhauser,  George  O  CE  '96 602%  E  State  St  Clean  N  Y 

•Walzer,  Isidore  CE   '09  AMASCE  214  Elizabeth  Ave  Hemp- 

C  )  Asst  Engr  N  Y  State  Hwt  Comm  Mineola  N  Y  [stead  N  Y 
•Walzer,  Samuel  J  CE  '12.-88iA  liafayette  Ave  Brooklyn  NY 

President  Walzer  Bros  Corp  44  Court  St 
Wang,  Chieh-Yao  MCE   '19  MChES  3  Tah-Sen  Bridge  Ningpo 

[China 
Wang,   Chien   Hsien   MCE    '20   Hopei   Kwanshan   St   Tientsin 

Asst  Fnf  r  Works  Dept  Chili  River  Comm  [China 

Wang,  Hsi  C  MCE  '21  Ministry  of  Communications  Peking  China 

Wang,  Tsan.CB  MCE  '12 Tientsin  China 

Wannamaker,  William  W  CE  '21  20  Elliott  St  Orangeburg  S  C 
Wanzer,  Charles  T  CE  '13--.c/o  Prof  S  G  George  Ithaca  N  Y 

Res  Ensr  Southern  Power  Co  Charlotte  N  C 
•Ward,  Albert  A  CE  '13 32  South  St  Stamford  Conn 

Concrete  Steel  Co  42  Broadway  NYC 
Warner,  Howard  S  BS  CE  '11  921  Crawford  St  Vicksbnrg  Miss 

Oil  Business 
Warner,  Loring  K  CE  '10 336  E  Church  St  Marion  O 

President  Marion  Sand  &  Gravel  Co 
Warner,  Monroe  CE  '88 MC1E8  MOTA  1752  E  89th  St 

Mgr  Warner  Mfg  Co  810  Citizens  Bldg  Cleveland  Ohio 
•Warriner,  Thomas  R  CE    '93 MTaES  1011  Third  Ave  E 

Cons  Civil  Engr  324  Downs  Bldg  [Cedar  Raoids  la 

•Warthorst,  Frank  W  CE  '74 MAAAS  R  D  No  2  Box  32 

Retired  Manufacturer  [Bakersfield  Calif 

♦Washburn,  Frank  8  CE  '83  MASCE  Grace  Church  St  Rye  N  Y 

Pres  Amer  Cyanamid  Co  511  Fifth  Ave  NYC 
Wasson,  Charles  W  CE  '74 Friendship  N  Y 

Manufacturer  Cuba  N  Y 
Watkins,  Charles  B  CE  '15.-1105  N  GUmor  St  Baltimore  Md 

Lt  (ig)  CEC  U  S  N  Naval  Operatine  Base  Norfolk  Va 
Watson,  Carl  H  CE   '10 AMASCE  Great  Neck  N  Y 

Pros  Grejrory  Coal  &  Lumber  Co  46  Grace  Co 
Watson.  M  Ross  CE    '12 Danville  Va 

Secv- Treas  WalsonFitzgerald  Co  Inc  Bldrs  Sup 
Weatherlow,  Hugh  E  CE  '07 326  So  Union  St  Olean  N  Y 

Off  Mgr  of  Constr  Ravmond  Cone  Pile  Co  140  Cedar  St  NYC 
Weatherson,  John  CE   '95  MD MAMA  4230  R  Mich  Blvd 

Phvsician  30  N  Mich  Ave  [Chicago  III 

Weaver,  David  W  CE   '13 17  King  St  .Tamaica  N  Y 

Rodman  Classified  Service  Penn  R  R  Co  Philadelphia  Pa 
•Webb,  James  R  CE   '11 25  Prospect  St  Cortland  N  Y 

c/o  Turner  Constr  Co  244  Madison  Ave  NYC 
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Webb,  Seth  W  CE  '06_-MAAE  4146  E  106th  St  Cleveland  O 

Assistant  Engineer  54  New  York  Central  Bldg 
*Webb,  Walter  L  CE  '84  MCE  '89  MASCE  MEClPh  MAREA 

Cons  Engr  1211  Walnut  St  Philadelphia  Pa 
•Weber,  Bcrnis  B  CE   '04  MAAE  111  Cowell  Ave  Oil  City  Pa 

Citv  Engineer  City  Hall 

Weber,  Charles  M  BS  in  CE  CE  '14  MCE  '15 JASCE 

[406  E  Market  St  Stockton  Calif 
Weber,   Richard   CE    '18 Camillus   N   Y 

Asst  Engr  X  Y  State  Rys  267  State  St  Rochester  N  Y 
Webster,  Adrian  K  CE   '14—5548  Blackstone  Ave  Chicago  111 

Ranch  &  Oil  Business  Box  3  Vega  Texas 
Weed,  Addison  CE   '79 MNYSHorS  North  Rose  N  Y 

Fruit  Grower  and  Farmer 
Weidberg,  Naphtah  CE   '19..MAAE  1483  Bryant  Ave  N  Y  C 
•Weidman,  J  Hynds  CE   '03 AMASCE  Marcellus  N  Y 

Civil  Engr  and  Contr  226  Union  Bldg  Syracuse  N  Y 
Weidner,  Carl  R  CE    '04  AMASCE  306  W  Main  St  Indepen- 

Chief  Engineer  The  Prairie  Pipe  Line  Co  [dence  Kan 

•Weindling,  Ludwig  CE  '18 719  Macon  St  Brooklyn  N  Y 

•Weiss,  Bertrand  CE   '09 279  Decatur  St  Brooklyn  N  Y 

Sec  &  Treas  Bershire  Products  Ine  438  Broadway  NYC 
•Weiss,  Charles  CE   '13 247  Gregory  Ave  Passaic  N  J 

Supervisor  Pa  R  R  Blairsville  Pa 
Weiss,  Samuel  CE  '13 1158  Carter  Ave  Detroit  Mich 

Salesman  SemotSolvay  Co  1705  Real  Est  Exch  Bldg 
Welker,  Philip  A  CE  '78--MASCE  The  Parkwood  Washington 

Personell  Officer  U  S  C  &  G  S  1801  16th  St  N  W  [DC 

•Welles,  Theodore  L  Jr  CE  '13  AMASCE  1966  E  83d  St  Cleve- 

Constr  Supt  Crowell  &  Little  Constr  Co  [land  O 

1951  E  57th  St 
•Wells,  Edward  H  Jr  CE  '10 743  Myrtle  Ave  Albany  N  Y 

58  Sterling  Place  Brooklj-n  N  Y 
Wells,  Jesse  W  CE    '10 Setauket  N  Y 

Surveyor 
Wells.  Lawrence  R  CE   '21 Schuylerville  N  Y 

Orangeburg  S  C 
•Welsh,  Russell  D  CE   '13 AMASCE  Box  524  Patton  Pa 

Draftsman  in  Chg  Constr  Penn  Coal  &  Coke  Corp 
♦Werner,  Victor  H  AB  '12  CE  '14  182  Sunnvside  Ave  Brooklyn 

Sales  Engr  Belmont  Iron  Works  15  Park  Row  NYC       [NY 
West,  Randolph  C  CE   '20 922  Gravier  St  New  Orleans  La 

With  Jas  Stewart  Co  Inc  Humble  Oil  Bldg  Houston  Texas 
West,  Ray  B  CE  '06— MOrSE  MASAgrE  93  Boulevard  Logan 

Director  Agr  Engrg  &  Mech  Arts  Utah  Agr  Coll  [Utah 

•Whcdbec,  Edgar  CE  '10 309  North  St  Portsmouth  Va 

Cons  and  City  Engineer  Bonham  Tex 
•Wheeler,  Paul  T  CE   '14 Lackawanna  N  Y 

Leveler  N  Y  State  Highway  Coram  Canandaigua  N  Y 
Wheelock,  Charles  B  CE  '76 209  Babcock  St  Brookline  Mass 

Pres  C  B  Wheelock  Ins  Agency  Inc 

Whelpley,  James  R  CE   '96 Riverdale  Md 

Whipple,  John  B  CE  '07  AMASCE  209  WUlow  Ave  Ithaca  N  Y 

Res  Engr  United  Illtg  Co  1115  Broad  St  Bridgeport  Conn 
Whiskeman,  James  P  CE   '98 AMASCE  3343  Sedwick  Ave 

Eaigr  &  Arch  153  E  40th  St  N  Y  C 
Whitbeck,  Arthur  S  CE    '03 MAAE  160  Rockingham  St 

Asst  Engr  Dept  State  Engr  43  Triangle  Bldg  Rochester  N  Y 
White,  Frank  M  CE   '11 AMASCE  Brockport  N  Y 

Dist  Engr  Cor  Bar  Co  1515  Gt  Northern  Bldg  Chicago  111 
Wliite,  John  S  CE  '02 103  Waban  Ave  Boston  Mass 

With  Morse  Chain  Co  of  Ithaca  N  Y  141  Milk  St 
•White,  Ralph  L  CE  '11 1130  Academy  St  Watertown  N  Y 

Lumber  Business  &  Contracting  G  W  White  &  Son 
•White,  T  Sidney  CE  '73  MASCE  MESWPa  837  N  Seventh  Ave 

Vice-Pres  and  Cons  Engr  Penn  Bridge  Co  [Tucson  Ariz 

Beaver  Falls  Pa 
White,  Willard  O  CE  '00  MASCE  150  Stockton  Ave  Uniontown 

Chief  Engr  W  J  Rainey  Fayette  Title  &  Trust  Bldg  [Pa 

•White,  William  A  CE  '12 1519  Park  Ave  Baltimore  Md 

•Whitman,  Ezra  B  CE    '01  MASCE  139  W  Lanvale  St  Balti- 

Mem  Firm  Norton  Bird  &  Whitman  [more  Md 

616  Munsey  Bldg 
Whitney,  Andrew  J  3d  CE  '18—82  Linwood  Ave  Buffalo  N  Y 

Rodman  Classified  Service  Penn  R  R 
•Whitiiey,  Charles  S  CE   '14  MCE   '15  AMASCE  85  Pearl  St 

Hool  &  Johnson  Abbot  Bldg  Milwaukee  Wis       [Bradford  Pa 
Whitney,  Guy  F  CE  '14 New  Hartford  Conn 

See  Nashua  Employers  Assn  85  Main  St  Nashua  N  H 

Whitney,  Leonard  H  M  CE  '08 237  Grand  St  Hornell  N  Y 

Whitney,  Stanley  E  CE  '13 510  E  Water  St  Elmira  N  Y 

Junior  Assistant  Engineer  N  Y  State  Engr  Dept 
Whitney,  William  N  CE   '14 HoUey  N  Y 

With  Roch  Railway  &  Light  Co  Rochester  N  Y 
•Whitson,  Abraham  U  CE  '99 AMASCE  206  Franklin  PI 

City  Surveyor  [Flushing  N  Y 


•Whittier,  Paul  F  BS  in  CE   CE  '16— MAAE  Chattahooche  Ga 

Res  Engr  Lockwood  Greene  Hi  Co  of  Boston  Mass  Atlanta  Ga 
":Wieh,  Bernard  CE    '10  AMASCE  115  Kenmore  Rd  Brooklyn 

192  Sumnut  Ave  Buffalo  NY  [NY 

•Wick,  Richard  B  CE  '81 125  No  Vine  St  Warren  O 

Vice-Pres  &  Engr  The  Miller  Constr  Co  Punxsutawney  Pa 
•Wieghardt,  George  F  CE   '09  MASCE  MAWWA  1904  Cedar 

Engr  ic  Contr  t)U2  Phoenix  Bldg  Baltimore  Md  [Kd 

•Wigiit,  Frank  C  CE  '04 32  Waldron  Ave  Summit  N  J 

Associate  Editor  Engrg  NewsMecord  Hill  Bldg  NYC 
•Wigley,  Chester  G  CE  '07  AMASCE  MAWWA  Uti  Piersiu  Ave 

Cons  Ji-ngr  with  Clyde  Potts  30  Church  St      [Maplewood  N  J 

NYC 
•Wigton,  C  Benson  CE   '09 AMASCE  1353  Watchung  Ave 

Vice  Pres  Levering  &  Garrigues  Co  [Plainfield  N  J 

552  W  23d  St  N  Y  C 
Wilcox,  Clark  L  CE   '01 AMASCE  5300  Coral  St 

Treas  The  Pitt  Construction  Co  Inc  Pittsburgh  Pa 

•Wilcox,  Robert  B  CE   '90 522  Central  Ave  vVilliamette  111 

Wilgus,  Herbert  S  CE    '01 MAISCE  MABEA 

Cons  Engr  8  No  Church  St  DuBois  Pa 
Willcox,  James  DoWitt  CE    '07 1006  Crescent  Ave  Birming- 

Asst  Mgr  Mutual  Life  Ins  Co  of  N  Y  [ham  Ala 

629  Brown-Marx  Bldg 
•Williams,  Alan  F  CE  '15  JASCE  PO  Box  144Sausalito  Calif 

Engr  Uept  N  W  P  R  R 
Williams,  Chauncey  G  CE   '87 MASCE  120  Crescent  Ave 

216  E  Sixth  St  Plainfield  N  J 
Williams,  Edwin  C  CE    '07  1348  EucUd  St  N  W  Washington 

Asst  Accountant  Standard  Oil  Co  of  N  Y  Shanghai         [D  C 

China 
Williams,  Enrique  Ruiz  CE  '06  AMASCE  MCuSE  Contreras  70 

Cons  Engr  408  Banco  Naeional  Bldg  Havana  Cuba 
•Wilhams,  Friend  P  CE  '99  MASCE  27  Harrington  St  Roches- 
Chief  Engr  N  Y  State  Water  Power  Comm  [ter  N  Y 

Albany  N  Y 
Williams,  Gerald  C  CE  '21 185  Washington  St  Binghamton 

Instr  School  of  Civil  Engrg  C  U  Ithaca  NY  [NY 

'■WAll^ans,  jBaroJd;  H  CE  '09—42  Herman  St  Glen  Ridge  N  J 

Sales  Engr  IJavid  Lupton's  Sons  Co  50  Church  St  N  Y  C 

•Williams,  Howard  S  CE   '02 1616  W  Third  St  Columbus  O 

•Williams,  J  Stewart  CE   '08 205  Pierce  St  Kingston  Pa 

Engr  Spring  Brook  Water  Supply  Co  Wilkes-Barre  Pa 
•Williams,  Roger  B  Jr  CE    '01 AMASCE  404  Riverside 

With  National  City  Co  New  York  City  [Drive 

Williams,  Sylvester  N   CE    '72   AM  MAREA   734   Fair   Oaks 

Prof  Enier  of  Civil  &  San  Engrg  [Ave  Oak  Park  111 

Cornell  College  Mt  Vernon  la 
Williams,  Tudor  R  CE    '03 1322  Gibson  St  Scranton  Pa 

Secretary  of  Mine-Cave  Comm 
Wilson,  Calvin  L  BS  CE  '12  1222  Jennings  Ave  Ft  Worth  Tex 

Auditor  Acme  Brick  Co 

•Wilson,  Edgar  M  CS  '10 Alexandra  42d  &  Chester  Ave 

[Philadelphia  Pa 
•Wilson,  George  E  CE   '12 416  South  St  Springfield  Mo 

President  Springfield  Wall  Paper  &  Paint  Co 
Wilson,  Harry   K  CE    '08 AMASCE 

Res  Engr  Wash  St  Bridge  Wilmington  Del 
Wilson,  Percy  S  CE  '19  MCE  '20  28  Woodland  Ave  Glen  Ridge 

With  J  H  Fuertes  140  Nassau  St  N  Y  C  [N  J 

•Wilson,  W  Edward  CE   '01 Seattle  Wash 

Consulting  Engineer  3223  33d  Ave  So 

•Windsor,  Philip  B  CE   '00 MASCE  Pina  Camaguey  Cuba 

•Wing,  Charles  B  CE  '86— MASCE  MASTM  345  Lincoln  Ave 

Prof  of  Str  Engrg  Stanford  Univ  Palo  Alto  Calif 
•Wing,  Frederick  K  CE  '90— AMASCE  MECIBu  592  Ferry  St 

Pres  Chf  Engr  F  K  Wing  Co  1314  Prudential  Bldg  Buffalo 

N  Y 
Winship,  Arthur  W  CE  '19 80  Broad  St  Plattsburg  N  Y 

Engr  Lahaina  Maui  T  H 
Winship,  Lef  CE  '05 AMASCE  MAAE  213  E  Sycamore  St 

Asst  Chf  Engr  Mo  Pac  B  R  St  Louis  Mo 
•Wistrieh,  Harry  CE  '18 1106  Union  Ave  New  York  City 

Bridge  Dept  LVRR  So  Bethlehem  Pa 
Wittwer,  Norman  C  CE  '21 Ebenezer  N  Y 

Instr  Sibey  School  of  Mech  Engr  Ithaca  N  Y 
•Wolfe,  Frank  C  CE  '95 MASCE  1421  Mt  Royal  Ave 

Engr  McLean  Contr  Co  1412  Fidelity  Bldg  Baltimore  Md 
Wollenweber,  Gay  CE  '11 Twickingham  Terrace  Route  A 

Secy  &  Treas  Beaslej-  Contracting  Co  Savanah  Ga 
•Wong,  Harold  E  CE   '17 Kailan  Mining  Administration 

With  Dr  C  C  Wong  Chinese  Estrn  By  [Tientsin  China 

Manchuria 

Wong,  Yik  8  CE  '11 5  Race  Course  Bd  Tientsin  China 

Woo,  Choong  W  MCE  '21 Saunkwei  Fong  Changcow  City 

[Eliangsu  China 
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Wood,  Alfred  R  CE  '21 Princes  Bay  N  Y 

♦Wood,  Bertram  I.  CE  Ml 115  Bold  Ave  Brooklyn  N  Y 

Wood,  Edward  A  CE  '08  AMASCE  2616  Maple  Ave  Dallas  Tex 

Ees  Engr  Metropolitan  Development  Assn  Cham  of  Commerce 
•Wood,  Nelson  T  CE  '16 316  Clifton  Place  Brooklyn  N  Y 

Amer  Tel  &  Tel  Co  195  Broadway  NYC 
Wood,  Rollin  D  CE  '06 338  W  Decatur  8t  Decatur  111 

Asst  Genl  Mgr  Decatur  Bridge  Co 
Woodbury,  Bicknell  J  CE  '19  JASGE  432  Franklin  St  Danville 

406  Marquette  Bldg  Chicago  111  [111 

Woodruff,  Charles  C  Jr  CE  '20—148  12th  St  Long  Island  City 

[N  Y 
•Woodruff,  Glen  B  CE    '10 AMASCE  Wysox  Pa 

Assistant  to  Bridge  Engineer  LVEE  Bethlehem  Pa 
'Works,  Norris  M  CE  '97  MAAE  748  Cramer  St  Milwaukee  Wis 

1st  Asst  Supt  12th  Lighthouse  Dist  424  Federal  Bldg 
Wright,  Chilton  A  CE   '19  MCE    '20  22  Kress  Park  New  Ro- 

Top  Surv  N  Y  Water  Power  Investigation  [chelle  N  Y 

•Wright,  George  C  CE   '03  MRoES  1609  Culver  Ed  Rochester 

County  Assistant  Engineer  [N  Y 

•Wright,  Harold  B  CE   '14 5  Jewett  Place  Utica  N  Y 

Wright,  Howard  B  CE   '15 126  Mildred  Ave  Syracuse  N  Y^ 

Assistant  to  Estimating  Engineer  Semct  Solvay  Co 
Wright,  Thomas  T  BA  CE    '07         AMASCE  Warsaw  Va 

Mgr  Warsaw  Off  Henrico  Lumber  Co 
•Wyckoff,   Maurice   M  CE    '12   AMASCE   246   Rochester   Ave 

Pur  Agt  T  A  Gillespie  Co  and  Allied  Cos  [Brooklyn  N  Y 

50  Church  St  N  Y  C 

Wyckoff,  Norman  R  CE  '21 334  Melwood  St  Pittsburgh  Pa 

Wyckoff,  Ralph  F  CE   '08 1946  Ivar  St  Hollywood  Calif 

Rooney-Wyckoff  Co  Paving  Contrs  607  So  Hill  St  Los  Angeles 


Yeh,  Chia  T  MCE  '20  MChES  3113  Kiangse  Hd  Shanghai  China 
Veil,  Hoong  Kwie  MCE   '19  M>i8Ch  MEHCh  East  St  Han-«han 

Rodman  P  &  R  Ry  Reading  Pa  [Shicn  Anhui  China 

Yewell,  J  Edward  CE  '12  MAREA  140  Clinton  St  Greenville  Pa 

Chief  Draftsnuin  B  &  L  E  R  R 
•Young,  Henry  A  CE    '99  MA8CE  10  Myrtle  Ave  Maplewood 

Mgr  Young  &  Hyde  Inc  Contrs  Prod  Exch  Bldg  NYC     [N  J 
Young.  Nathan  E  CE  '01 123  W  Main  St  Union  N  Y 

Roiid  f^ontractor  Willseyville  N  Y 
Yzaguirre,  Salvador  M  CE    '10 MCuSE  Camagiiey  Cuba 

District  Engineer  Cuba  Cane  Sugar  Corp  Central  Stewart 

Zabat,  Manuel  V  CE  '21 Gapan  N  Ecija  Philippines 

Zabel,  Oscar  E  F  CE  '15 .MAAE  MRoES  R  F  D  6 

Insp  Constr  Engrg  Dept  Eastman  Kodak  Co  Rochester  N  Y 
Zabel,  William  J  CE   '14 MRoES  118  Clifford  Ave 

Asst  Engr  N  Y  State  Barge  Canal  Off  Rochester  N  Y 
•Zagcren,  Louis  I  CE  '14 1406  Parkway  Dr  Charlotte  N  C 

Chf  Drftsman  Southern  Engrg  Co 
"Zambrana,  Jos6  A  CE   '15 Juana  Diaz  P  K 

c/o  Munieipio  San  Juan  P  R 
Zander,  Roy  J  CE  '17 2014  Sheffield  Ave  Chicago  III 

Member  Firm  Zander-Reum  Co  105  W  Monroe  St 
Zarboll,  Elmer  CE   '95  MA8CE  2089  Sherwood  Ave  Louisville 

Off  Chf  Engr  L  &  N  R  R  Co  [Ky 

Zee,  Nai-Zung  MCE  '19 MSSCh  MESCh  JASCE 

331  Peking  Rd  Shanghai  China 
•Ziegct,  Julius  CE   '10 4208  Springdale  Ave  Baltimore  Md 

Sec  &  Asst  Treasurer  S  K  F  Ind  Inc  165  Broadway  NYC 
Zolzer,  Charles  H  CE   '01 9  Whitter  St  E  Orange  N  J 

Engr  and  Sales  Mgr  Electro-Chem  Sup  &  Eng  Co 

Philadelphia  Pa 
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ACCURACY 


WORDS  ASSOCIATED 

IN  THE  MINDS  OF  THOSE  WHO  MEASURE 

EVERYWHERE 

ON  SALE  EVERYWHERE  CATALOG  ON  REQUEST 

SAGINAW,  MICH. 


TNE/UFfffNfft/L£(7o. 


106  Lafayette  Street 
NEW  ORK 


ENGINEERING  CONSTRUCTION  LECTURES 

Special  lectures  were  delivered  to  the  engineers 
May  23  and  24th  on  the  water  works  of  the  great 
cities,  modern  tunnellnig,  concrete  arches  and  on 
cofferdams  by  Frank  W.  Skinner,  C.  E.,  Cornell  79, 
Consulting  Engineer,  Associate  Editor  of  PUBLIC 
WORKS.  The  lectures  differed  from  those  ordinarily 
given  in  the  engineering  course  in  that  they  were 
entirely  free  from  mathematics,  analyses,  and  design, 
giving  only  tbe  conditions,  requirements  and  ad- 
vanced methods  of  executing  great  engineering  work 
that  students  are  taught  in  the  class  room  to  design. 
They  were  illustrated  by  numerous  stereoptieon 
slides  of  notable  work  in  progress,  giving  graphical 
presentation  of  the  ditficulties  and  triumphs  of  the 
engineer  and  of  tbe  manner  and  appliances  with 
which  he  won  the  victory.  They  were  not  intended 
for  deep  study  or  research,  but  were  designed  to  in- 
terest students  and  others  in  the  great  importance  of 
engineering  construction  and  to  point  the  way  to  the 
practical  considerations  that  should  be  important 
factors  in  the  safety  and  economy  of  the  de.sign.  They 
show  the  work  that  the  young  engineers  may  hope 
sometime  to  emulate  and  are  full  of  examples  of 
great  courage  and  ingenuities  in  which  many  Cornell 
men  have  won  high  laurels. 

These  lectures  were  hastily  sekcted  from  a  list  of 
40  and  are  the  outgrowth  of  Mr.  Skinner's  life  long 
specialization  in  civil  engineering  construction  oper- 
ations. The  first  lectures  were  prepared  several  years 
ago  under  the  supervision  of  Dean  Fuertes  and  a 
course  of  about  30  was  developed  and  given  with  ex- 
aminations for  several  years  until  Mr.  Skinner's  in- 
creasing responsibilities  no  longer  permitted  him  to 
devote  the  necessary  tim*  to  their  preparation  and 
delivery.  The  lectures  of  this  course,  groups  of  them 
or  single  lectures  were  requested  by  many  other  en- 
gineering colleges  and  universities  and  were  deliv- 
ered by  Mr.  Skinner  at  Yale,  Harvard,  Princeton, 
Columbia,  Rensselaer,  Brown,  McGill,  Universities  of 
Maine  and  Minnesota  and  various  other  places.  They 
were  the  first  lectures  of  this  character  that  were  ever 
prepared  for  a  sustained  engineering  course  in  the 
practical  features  of  construction  methods,  plant,  and 


operations,  altliougli  occasional  sporadic  lectures  had 
been  given  by  engineers  or  contractors  who  wer« 
deeply  interested  in  special  achievements  of  their 
own  and  from  time  to  time  described  them  at  the 
invitation  of  different  colleges.  This  course,  was 
however,  carefully  prepared  to  cover  the  fundamen- 
tal features  of  the  different  classes  of  work  involved 
and  presented  its  elementary  principles  and  the  gov- 
erning conditions  and  requirements,  showing  the 
state  of  the  art,  the  standards  and  methods  developed 
and  illustrating  them  with  numerous  typical  exam- 
ples of  notable  and  important  construction,  rather 
than  devoting  them  to  any  single  construction  or 
operation. 


WISTERIA  TEA  GARDEN 

313    EAST     STATE    STREET 

Particular  Food  for 
Particular  People 


npHOSE  staying  at  Summer 

School    will    enjoy    our 

regular  noon  and  night  meal, 

also  our  plank  steak  dinners. 


DAINTY   SALADS  AND   SANDWICHES 

PICNIC  LUNCHES  PUT  UP 
ON  SHORT  NOTICE 

Peacock  Alley  is  delightfully  cool 

H.  V.  MILES  '08 

MANAGER 


Please  mention  Thi  Cosnell  Civil  Enoinebb 
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ATHLETIC  EQUIPMENT 

For  Alumni  and  Undergraduates 


There  is  probably  not  a  Cornell  athlete  of  note  within  the  last  generation  who  has  not  used 
Treman,  King  and  Company  equipment. 

Our  reputation  as  athletic  outfitters  has  spread  throughout  the  country.    This  year  repre- 
sentative teams  at  more  than  20  colleges  and  more  than  200  schools,  are  using  our  equipment. 

We  issue  semi-annual  catalogues,  covering  all  winter  and  summer  sports,  and  specialize  in 
mail-order  outfitting  with  the  best  athletic  goods  on  the  market. 

Put  your  name  on  our  mailing  list  for  catalogues,  and  continue  to  use  the  distinctively 
Cornell  equipment  as  long  as  you  need  athletic  goods. 


TREMAN,  KING  &  CO. 

Temporary  retail  store  at 
Andrus  &  Church,  143  E.  State  St.  Telephone  2791 


RIGHT  AND  ON  TIME 

PRINTING 

FOR 

ENGINEERS 


Mail  orders  solicited  and  given 
prompt  attention 


Stover  Printing  Company 

115-117  North  Tioga  St.,  Ithaca,  N.  Y. 


RIGHT  AND  ON  TIME 


It's  more  important  for  us  to  give  satisfaction 
than  to  get  money;  but  one  leads  to  the  other. 


WE'RE  READY  TO  SERVE  YOU 
WELL--FOR  SUMMER 


GOLT  SUITS 

FELT  HATS 

STRAW  HATS 

SILK   HOSE 

SOFT   SHIRTS 

PAJAMAS 

SOFT  COLLABS 

CAPS 

RAINCOATS 


OW  About  Your  Low  Shoes?    We  are 
showing  clever  Oxfords  in 
STETSONS  and  BOSTONIANS 


H 


The  comfort  in  our  Spring  Underwear 
is  more  than  skin  deep. 


BUTTRICK  4  FRAWLEY.iNc. 

The  Home  of  Hart.  Schaffner  &  Marx 


Please  mention  Ths  Cobnkll  Civil  Enoinekb 
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''  ITHACA" 
ENGRAVING  Qx 

Library  Building,  123  N.  Tiojga  Sf reet 

HJ.VAN  VALKENBURG 
Manager 


THE  JUNE  LIST 

(Continued  from  Page  159) 
practice  of  including  the  names  of  the  members  of 
the  Association  in  the  annual  Transactions  was  con- 
tinued until  1907  when  it  was  abandoned  due  to  the 
change  in  date  of  publication  of  the  magazine.  In 
1907  the  old  "Transactions"  changed  its  name  to  the 
CORNELL  CIVIL  ENGINEER  simultaneously  with 
its  change  to  monthly  appearance.  Ever  since,  the 
June  issue  of  the  CORNELL  CIVIL  ENGINEER  has 
been  devoted  mainly  to  the  publication  of  the  list  of 
members  (graduate  or  alumni)  of  the  Cornell 
Association  of  Civil  Engineers.  Twenty-eight  years 
have  elapsed  since  the  first  appearance  of  this  list  and 
the  same  reasons  which  prompted  its  first  publca- 
tion  are  still  in  force  and  are  responsible  for  this 
twenty-ninth  appearance  of  the  June  List. 

The  publication  of  the  June  List  has  been  a  suc- 
cess year  after  year.  It  has  filled  a  long  felt  need  of 
Cornell  graduates  and  alumni.  Many  subscribers 
write  in,  and  in  renewing  their  subscriptions,  tell  us 
that  they  really  get  the  magazine  for  the  June  List. 
To  them  it  forms  an  invaluable  reference,  and  a- mine 
of  information  about  the  doings  of  their  former  class- 
mates. Besides,  it  gives  the  very  latest  home  and 
business  address  that  we  have  been  able  to  obtain  for 
every  graduate  of  this  college. 

But  here  is  just  where  the  difficulty  comes  in.  Of 
late  years  we  have  obtained  quite  conclusive  evi- 


dence that  the  June  List  in  some  instances  is  not  as 
up-to-date  as  it  might  be.  Letters  and  magazines 
have  been  returned  to  us  repeatedly  after  being 
properly  addressed  according  to  the  address  given  in' 
our  June  List.  If  your  address  is  wrong  or  if  you 
come  across  an  address  of  one  of  your  classmates 
which  you  know  positively  is  wrong,  don't  sit  back 
and  point  the  error  out  to  someone  else,  but  write  to 
us  and  let  us  know  about  it  imm'ediately.  The  first 
publishers  of  the  June  List  did  not  have  this  difficulty 
to  contend  with  because  there  were  only  three  hun- 
dred names  in  the  whole  list,  and  the  college  being 
young  away  back  in  189.3  all  the  alumni  of  the  college 
were  young  and  took  an  active  interest  in  communi- 
cating with  their  Alma  Mater.  But  today  the  June  List 
includes  2500  names  of  the  Alumni  of  this  college, 
many  of  whom  have  retired  or  have  been  away  from 
Ithaca  so  long  that  they  no  longer  take  an  active 
interest  in  what  may  be  happening  in  the  precincts 
of  Lincoln  Hall. 

The  correctness,  accuracy  and  prestige  of  the  first 
eight  issues  of  the  CORNELL  CIVIL  ENGINEER 
published  during  the  college  year  depend  almost  ex- 
clusively upon  the  work  of  the  Board  of  Editors  and 
authors  of  the  articles  published ;  but  the  correctness 
and  accuracy  of  the  last  issue  of  the  year,  the  June 
List,  depend  wholly  upon  the  cooperation  of  the 
Alumni  of  the  Cornell  University  School  of  Civil 
Engineering. 
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Remember  to  leave  your 
address  at  the  Co=op. 


The  usual  purpose  is  to  secure  the  divi= 
dend  paid  next  November.  Three=fourths  of 
the  students  ask  to  be  put  on  our  mailing  list. 
Some  for  Books,  some  for  gift  articles  and 
many  for  Cross  Section  Papers. 


Cornell  Co=op.  Society 

MORRILL  HALL  ITHACA,  N.  Y. 


The  Part  of  Life  Insurance  in  War 

and  Peace 

Among  the  economic  forces  that  have  contributed  to  the  winning  of  the  war,  Life  Insurance 
has  an  honored  place.  The  life  companies  have  been  among  the  largest  subscribers  to  the  several 
Liberty  Loans;  life  insurance  agents  have  been  among  the  largest  sellers  of  Liberty  Bonds;  life 
insurance  men  have  been  well  represented  in  the  army  and  navy;  the  Government  adopted  the 
life  insurance  plan  as  the  best  protection  for  the  families  of  soldiers  and  sailors.  Life  insurance 
is  better  than  bounties  and  better  than  pensions. 

What  is  good  protection  agairst  premature  death  in  time  of  war  is  also  good,  protection 
against  premature  death  in  time  of  peace.  Premature  death  is  the  destroyer  of  society.  And 
protection  against  that  is  the  mission  of  life  insurance.  Death  is  busy  in  peace  as  well  as  in  war. 
Inside  of  two  months  this  company  has  paid  in  death  losses  caused  by  Spanish  Influenza  a  larger 
amount  than  the  total  of  all  its  war  losses  in  four  and  a  half  years. 

It's  always  a  good  time  to  take  a  policy;  there  is  no  good  time  to  drop  one. 

New  York  Life  Insurance  Co. 

DARWIN  P.  KINGSLEY,  President 


For  further  information,  write  to 

DR.  C.  H.  WEBSTER,  Agent 

121  Catherine  Street 

Phone  2445  Ithaca,  N.  Y. 
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